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JUST RELEASED FOR 
SEWAGE SERVICE!... 


Exhaustive tests prove modified Dall 
Flow Tube best differential producer 
for sewage applications ... 


Exhaustive tests conducted by Buildets-Providence, Ine. haye produced 
a modified Dall Flow Tube design which offers sewage installations far 
greater economies of operation. Recognized as the primary device having the 
lowest permagent head loss of any’ known\ velocity-increasing differential 
producer, thé Dall Flow Tube offers savings in initial cost, installation, 
and operation. 
*® Discharge coefficient stable and constant over a wide flow 
range. 
* Durable construction, dependability proven by years of out- 
standing performance. 
* Easily installed due to very short length and comparatively 
light weight. 
® Minimized maintenance, modified design requires only two 
vent cleaners, one at inlet and one at throat. 

If high head loss robs you of adequate line 
pressure at distant points ... or results in exces- 
sive pumping costs over an extended period .. . 
investigate the advantages of the Dall Flow Tube. 
Be among the first to benefit from this new mod- 
ification. For complete data, request Bulletin 
115-L3A. Write Builders-Providence, Inc., 368 
Harris Avenue, Providence 1, Rhode Island. 


© BUILDERS-PROVIDENCE 
B-I-F INDUSTRIES @jisus: 



















































LIFTS UP FOR DIFFUSER 
MAINTENANCE 


Individual Swing Diffusers can be 


lifted out of tank without interrupting 
operation, eliminating stand-by aera- 
tion tanks. Precision Diffuser tubes are 
quickly and simply cleaned to new 
condition to achieve maximum diffu- 


sion with low head loss. 


Chicago Swing Diffusers offer all 
sizes of treatment plants—both in- 
dustrial and municipal—the advan- 
tages of air diffusing apparatus that 


is always in operation at maximum 


effic iene y. 



















Now used in 
more than 


300 Plants! 
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SWING DIFFUSERS 


for Sewage and Waste 


AERATION 


BOOST AERATION CAPACITY AT OLDER PLANTS, 
BRING HIGHEST EFFICIENCY TO NEW 

Wide Band Diffusion provided by Chicago Swing Dif- 
fusers in many cases doubles the aeration capacity of 
previously used plate diffusion systems. For example, 
the Columbus, Ohio Sewage Treatment Plant was able 
to treat only 37 M.G.D. with their old diffuser plate 
system. After changing to Swing Diffusers, aeration ca- 
pacity was doubled without increasing the amount of 
air used or the volume of the aeration tanks. In both 
old and new plants, Swing Diffusers assure maximum 
oxygenation. 


FLEXIBLE AIR DISTRIBUTION 


Individual Diffusers can be simply adjusted to balance 
air supply with oxygen demand for effective process 
control. 


Complete Operating Histories and Descriptive Bulletin 
Available on Request 
Subsidiary of Food Machinery and Chemical Corporation 
—9® SEWAGE EQUIPMENT DIVISION 
602 DIVERSEY PARKWAY © CHICAGO 14, RUINOD — 


Flush Kleen Seru-Pel! y. Ph Horizontal and Vertical 
Seal oes" tina ‘tea . Diftusers, em Raveena, Mechanical 
tor ®, 


. Combination Aerator- fiers. Barmin se pc 
Samal ecole 
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Architect's drawing of the Louisville, Kentucky refuse incineration plant—Joseph and Joseph, Architects. 
Not illustrated is the new Sewage Treatment Plant, Metcalf and Eddy, Engineers. 


LOUISVILLE USES REFUSE 
TO DISPOSE OF SEWAGE SLUDGE 


The City of Louisville, Kentucky is currently building a new sewage treat- 

ment plant and—several miles away—a new refuse incinerator plant. 

Rather than incorporate sludge disposal facilities in the new treatment 
plant, the City will truck filter cake to the refuse incinerators. There, two 
C-E Raymond Flash Drying Systems will utilize the waste heat from the 
incinerators to dry the filter cake for use as a fertilizer or prepare it for 
burning in the incinerator with the refuse. For Louisville, this combination 
of facilities offers a number of advantages. Among them are 
Least First Cost for a system capable of drying, incinerating and deodorizing. 

The refuse incinerator eliminates the need of a separate drying furnace. 
Least Operating Cost because it taps a source of “no cost” BTU’s, thereby 

eliminating the need of purchased fuel. 

Maximum Flexibility since the City can dry any amount of sludge for sale as 
a fertilizer or for use on municipal golf courses, parks and lawns. Any 
unused sludge can be incinerated with the City’s refuse. 

If you are considering new sewage disposal facilities— alone or in combina- 

tion with refuse disposal, see C-E. We will be happy to discuss your needs 

with you and with your consultants. No obligation of course. Remember, 
more filter cake is dried and/or incinerated by the C-E Raymond System 
than by all other systems combined. 


COMBUSTION ENGINEERING 


RAYMOND DIVISION 


1315 North Branch Street, Chicago 22, Illinois 
Eastern Office: 200 Madison Avenue, New York 16, N. Y. . Western Office: 510 West Sixth Street, Los Angeles 14, Cal. 


ALSO FLASH DRYING AND INCINERATION SYSTEMS FOR INDUSTRIAL WASTE DISPOSAL 
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Simplex Type B 
Air Release Valve 


One 2” connection 
CoM Zell mey-N i Zole[-Muilelia 





pumping costs 


Here’s the low-cost way to reduce head, increasing pumping capacity. 


the high costs of pumping sewage. 
The Simplex Type B Air Release 
Valve rids lines of entrained air and 


How you save! When air and 
gases collect in the upper valve shell, 
they depress the rugged ball float . 
















automatically opening the needle 
valve so that all entrained air and gas 
escape immediately! 


sewage gases . . . puts an end to bind- 
ing at high points. It quickly pays 
for itself by lowering the friction 


CHECK THESE ADVANTAGES! 
@ Reliable! Bronze seat with silicon rubber-tipped valve stem designed to 
prevent sticking shut or leaking water. 
Rugged! Cast iron shell and non-corrodible float can take pressures 
up to 250 psig. 
Simple —few parts, just one lever movement. 
Vacuum-holder prevents loss of prime. 
Easy back-flushing with no permanent connection to clear water supply. 
Shipped complete with pipe leg to collect sediment and valve to blow it off. 
Easy to install—just one quick connection. 


WRITE FOR BULLETIN 1204 
Simplex Valve & Meter Company, Dept. SI-3 
7 East Orange Street, Lancaster, Pa. 


ACCURATE INSTRUMENTS AND CONTROLS SINCE 1904 


SIMPLEX 


METER COMPANY 
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MEMBER ASSOCIATION MEETINGS 
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Texas Water and Sewage Works Assn. Texas A & M College Mar. 3-8, 1957 
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O Ss go 1 Indust \ M Hotel Ju 19-21, 195 
Conf D Ohio 
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States Sewage and Indust: Sherman Hotel June 26-28, 1957 
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THIRTIETH ANNUAL MEETING 


Federation of Sewage and Industrial Wastes Associations 
in conjunction with 
New England Sewage and Industrial Wastes Association 
Statler Hotel, Boston, Massachusetts 
October 7-10, 1957 
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AERO-ACCELATOR 


Lil 
activated sludge plants 
compact and efficient 
High-rate, multipurpose unit. Rapid, 
continuous biological action and 
clarification, efficient operation at 
high loadings, stability under shock 
conditions. Low total installed cost. 





FRACTION 
OF THE 
TIME- 
ANDA 
FRACTION 
OF THE 
SPACE 

















get HIGH 

quality effluent 
at Low cost 

from the INFILCO 
sewage treatment 
line 


ee = 


General Offices +» Tucson, Arizona + P.O. Box 5033 


Field offices throughout the United States and in foreign countries 


57422-A 












































Bulletin 6510 


BIOSORPTION © 


system units twice as fast — 
save half the space 

Improved activated sludge plant 
treats sewage in about 5 hrs. as 
compared to 10-12 hrs. for 
traditional equipment. Very 
compact, economical to install. 
Bulletin 6550 


CLARIFIERS 


for h rate treatment 

prov optimum efficiency 

—save time and space 

Remove suspended solids and surface 
scum from liquids. Velocity control, 
advanced scraper blade design, efficient 
drive, automatic skimmer. Full range 
of models. Bulletin 800/6000 


CYCLATOR* 


clarifier, Type AR, for 
many waste applicat: 

Treats domestic sewage by biological 
oxidation. Combines pre-aeration, 
mixing, sedimentation and discharge 

in one operation. Basin has central 
compartment containing COLAFLEX® 
diffusers in which sewage is mixed, 
aerated and coagulated Bulletin 850 


SEDIFLOTOR® 


larifiers provide both sedimentation 
and flotation in one compact unit 
Where space is limited and high-rate 
production a must this unit is ideal 

for removing both floatable materials 
and settleable solids Bulletin 6051 


These are only a few of the products for sewage and waste 
treatment in the complete InFi.co line. It includes plants and 
equipment to meet your every need. Improved processes 
utilizing InFILCo equipment permit extremely fast, 

efficient and economical operation. 

The Inr1.co line will give you the results you want in far less 
time and at lower overall cost than any ordinary equipment. 
Write today for bulletins of interest to you Inquiries are 
invited on all problems in the treatment-of waters, sewage 
and wastes for municipalities, institutions, general industry 


See your Consulting Engineer. If you are planning installation 
of any major equipment, the services of a reliable Consulting 
Engineer can be invaluable. He will help you select the type of 
equipment that best meets your requirements and budget, 

and supervise its installation for maximum efficiency 


The ONLY company IMPARTIALLY offering equipment for ALL types of water and waste processing —coagulation, 
precipitation, sedimentation flotation, filtration, aeration, ion exchange and biological treatment 
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CHAPMAN 


Beamed Waterway Gate Valves 


No wonder they live to a ripe old age. 
Even after decades of rugged service, 
you get smooth operation, tight seats, 
and practically no leakage. There’s 

6 to 10 times more bearing contact 
area in the partly opened position. 
That’s 6 to 10 times more of what you 
want with a Chapman than with any 
other double disc parallel seat or 
square bottom gate valve. 


With long wearing bronze bearing 
surfaces on beams and downstream 
discs, this Chapman Valve is just the 
valve you need for filtration plants, 
wash water valve service or other places 

where limited throttling is in order. Available in 

all standard sizes with any desired method of operation. 


Explained in full in our The cs io | A aad M A N 


Catalog No. 45. Write for VALVE MANUFACTURING CO. 
your copy, now. 





INDIAN ORCHARD, MASSACHUSETTS 
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Economical solution to a pollution problem 


BEG: 22>'q VERTI-FLO 
























ECONOMICAL 
SOLUTION 


Rex Verti-Flo. The daily effluent of 
700,000 gallons may now enter 
the river minus about ten tons of 
fiber and clay. 


In their current anti-pollution program, 
why did Combined Locks Paper Com- 
pany choose Rex Verti-Flo? Because of the 
design, installation and operating econ- 
omies assured by this unique clarifier. 

Rex Verti-Flo design divides a hori- 
zontal-flow settling tank into a series of 
smaller, vertical-flow cells. This unique 
cellular construction assures up to four 
times more tank capacity than conven- 
tional settling tanks. Detention times are 
from one-fourth to one-half those re- 
quired in conventional tanks...and the 
effluent is of maximum clarity. 


PROBLEM 





, To eliminate polluti of the Fox 
a River caused by de-inking plant 
~~ waste...a daily 700,000 gallons 
with a high wood fiber and clay 
solid content. 





FA 
Pes = NE 
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Translated into dollars and cents, here 
are what those advantages mean: lower 
construction and equipment costs since 
smaller tanks can be used, lower operat- 
ing costs, lower maintenance costs. 

Rex Verti-Flo is available in “‘pack- 
aged” steel tanks for smaller flows or in 
concrete tanks for larger flows. Why not 
get complete information? Send for your 
copy of Bulletin 315-92, “Packaged In- 
dustrial Waste Treatment.’’ Write 
CHAIN Belt Company, 4606 W. Green- 
field Ave., Milwaukee 1, Wis. 


CHAIRS! BELT COMPANY 


Milwaukee 1, Wisconsin 
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SERVES FOR CENTURIES! 
b-grandchildren will 
the cost iron pipe 


1, Encourage water officials to plan ahead. 


2. Support realistic water rates an 
hond issues. 
3. Conserve water wherever yo 


W ans life for you, t 


CAST IRON PIPE 


RESEARCH ASSOCIAT Naa 





MODERNIZED 
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YOUR PROBLEM IS HERE 
... AND NOW! 


No one knows better than you... that where water is concerned. 


time is running out. 


We can’t wait years for the public to learn by bitter experience 
that its water supply must keep pace with increasing needs. 


\merica must be told now. 


\dvertisements* like the one opposite do exactly that. By reaching 
millions and hammering home the facts about water, 
they make it easier for you to enlist the support of your community 


lor your water proposals, 


Cast Iron Pipe Research Association, Thos. F. Wolfe 
Managing Director, 122 So. Michigan Ave., Chicag 


Saturday Evening Post, Newsweek 
& World Report, Nation’s Business 


FOR MODERN WATER WORKS 
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32. Method of Treating Plating Waste 






























































RECOVERY? 
DISPOSAL? 


There is no one process that will solve all plating waste problems. 
Experience has shown staff and consulting engineers that the 
correct solution can be obtained only by thoroughly evaluating 

all the factors in each case. 


Whether the answer is recovery, disposal or a combination of both, 
Graver has complete equipment to do the job. Graver’s 50 years of 
liquid treatment experience has resulted in equipment of advanced 
designs and engineered flexibility to suit individual requirements. 







WRITE FOR TECHNICAL ARTICLE AND BULLETINS: 
T-136: Plating Waste Solutions; Recovery or Disposal i 
WC-103A: Reactivators e WC-111: lon Exchangers 


G IVER . Industrial Waste Treatment Dept: W-211 


er GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
216 West 14th Street, New York 11, N. Y. 























SEWAGE 


Spent 


IOWA 


for every job 


lowa’s complete line of 
valves for treatment plants 
assures you of 
efficient operation, 
low maintenance cost, and 
replacement parts when 
needed in years to come. 









IOWA PLUG DRAIN VALVES— 
either rising or non-rising stem type. High 
strength cast iron bodies; bronze 
stem, operating nut, disc ring and 
seat ring; rustproof steel bolts and 
nuts. Handwheels, extension stems, 
plain or indicating floor stands if 


required 






1OWA SHEAR GATES—either all iron 
or iron, bronze mounted. Gate-seating 
wedges bolted on, permitting replacement 
without replacing frame 


_——_-— 


For 45 years a reliable source for 
precision engineered products 


| 
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IOWA CHECK VALVES— 
Swing gate type for use in either 
horizontal or vertical pipe lines 
Bronze trimmed throughout. Stain- 
less steel hinge pins. Leather or 
rubber faced gates, or solid bronze, 
as desired—aluminum gates avail- 
able for air service 


IOWA FLAP VALVES—all 
iron; can be furnished with bronze 
hinge bolts or fully bronze mounted 
—including bronze bolts, flap ring 
and seat ring—when required 





WASTES 


97a 





IOWA MEDIUM AND LOW 
PRESSURE VALVES—either 
non-rising stem or outside screw 
and yoke types. Designed as care- 
fully as those conforming to 
A.W.W.A. specifications but with 
lighter construction for lower 
pressures. 


White Tovay for durenipptinle Nitinatiine 





CLOW HYDROSTATIC RE- 
LIEF VALVES — commonly 
used in bottom of concrete tanks 
to prevent ground water from float- 
ing the tank. Close-grained cast 
iron body and lid; lead seat ring 
and lid ring. Cast iron grate in bot- 
tom prevents foreign matter from 
entering tank 


IOWA SLUICE GATES—can be used 
in lines having both seating and unseat- 
ing pressures. High strength cast iron, 
bronze mounted, with solid bronze adjust- 
able wedges. Can be equipped with cyl- 
inder or motor unit for automatic 
operation. 








A Subsidiary of 





James B. Clow & Sons 


Oskaloosa, lowa 
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We're Firing Your Most 
Dependable Helper! 


This is a carload of Bosco Trick- 


ling Filter Underdrain Block entering 
the preheat zone of our tunnel kiln. 
In a period of 26 hours these blocks 
will gradually rise in temperature to 
1700° F. degrees from hot gases 
directed under the firebrick deck or 
the car as it passes from zone to zone 
in the kiln. “Firing” fuses the par- 
ticles of shale into a solid mass oc 
vitrified material, inert in nature, 
with high structural strength, creat- 


ing a silent dependable helper for 
use in your trickling filter. 


Bosco Underdrains are depend- 
able helpers. They provide ventila- 
tion for the growths in the filter and 
drainage for the treated effluent, and 
they will continue to do so for the 
life of the filter. Properly installed 
underdrains never tire. 

For prices and estimating data 
p'ease write Box 81, Bowerston, 
Ohio. Ask for a free “Handbook 
of Trickling Filter Design.” 


The Bowerston Shale Company 


P.O. Box 81 


Bowerston, Ohio 
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Preset totalizer shows re- 
maining chlorine supply 
and weorns when supply 
is low. Separate alarm 
warns of system failure. 


Continuous visual record 
assures efficient use 
of Chlorine 


FFICIENT USE OF CHLORINE puts 
E money n your pockets. Com- 
parison of chlorine and main line flow 
records proy ides a continuous safeguard 
against wasted chlorine or insufficient 
dosage by continuously monitoring the 
accuracy of the system 

This recording system is readily 
adaptable to most chlorinators of all 
manufacturers 

A simple screwdriver adjustment per- 
mits field synchronization of the flow 
recorder with the interchangeable ca- 
pacity ol the chlorinator. Indicators, 
totalizers, transmitters and high-low 
alarms are available for use in this 
F&P Chlorine Flow Recording System. 
These functions may be located re- 
motely by the use of F&P pneumatic 
or electric transmission systems. 

Every part is completely corrosion 
resistant. Magnetic coupling eliminates 
the need for trouble-making pressure 
tight bearings 

Write today for complete information 
or detailed proposals and quotations to 
Fischer & Porter Co., 1137 Fischer Road, 
Hatboro, Pennsylvania. 





FISCHER & PORTER CO. iitvoro, ra 


COMPLETE i, ee, ee ee ee, | 
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Select 


Transite” for 
more economical, 
tighter sewerage systems... 





WuerHer a new sewerage system is 
being planned or additions to an existing 
one are being made. . . engineer and 
contractor alike will find a combination 
of qualities in performance-proved Trans- 
ite Sewer Pipe that will fit their indi- 
vidual needs. They will find this holds 
true whether the local conditions call for 
(a) tight joints to protect against root 
growth and infiltration of ground water 
or (b) the strength and flow characteris- 
tics that mean definite savings in the 
design stage, during trenching and in- 
stallation, and in operation as well. 

For further information about Transite 
Sewer Pipe, write for Booklet TR-165A, 
Johns-Manville, Box 14, N. Y. 16, N. Y. 


TRANSITE SEWER PIPE 
with the RING-TITE® Coupling 
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A &chool? No! 


t was designed 
y Henry W. Taylor, 
Freeport, N. Y 


INCINERATION PLANT 


serving Hempstead, N. Y. 


e Large but not an eye-sore 


e Efficient and flexible 


Serving some 450,000 people, this plant provides an excel- 
lent example of the way larger communities are handling 
their refuse problems. Land-filling can no longer be tolerated 
in the suburban areas and should not be tolerated anywhere 
Yet, there's no need to have an incinerator plant that's offen- 
sive to the nose and eye. Modern design and modern opera- 
tion take care of the nuisance factors. 


For this Hempstead plant, we furnished four Morse Boulger 
Mechanically Stoked Furnaces for handling up to 700 tons of 
refuse per 24 hours. Waste heat boilers recover much of the 
heat and provide steam for two 1000 kw. turbo-generators. 
Our engineers also furnished the crane charging equipment, 
stacks, fly ash removal unit and ash removal conveyor. 


What we did to help in this Hempstead project we can do 
to help you...working with your sanitation engineer or your 
consulting engineer. The point to keep in mind is that your 
community, too, can have clean, efficient, nuisance-free 
refuse disposal in a modern incineration plant such as this 
Morse Boulger plant. 


MORSE BOULGER DESTRUCTOR co. 


DEPT. E-80 FIFTH AVENUE NEW YORK Ii, N. Y. 
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Neither Rain. Nor Sleet. Nor Mud...slowed the 
installation of this AMVIT* LINE 


I¢ you can dig the trench, you can install Amvit Jointed Clay Pipe 
Bad weather and mud won't slow the laying of an Amvit line. 


The joint is on the pipe delivered to the job ready for use. Nothing else 
is needed. Just push the pipe together and the joint is complete. 


No other materials such as caulking, joint compound, joint runners, 


hot-pots, or ladles are needed to make the Amvit Joint. Savings on materials 


ind labor mean lower cost of pipe in place 
Amvit is a compression type joint on the ball and socket principle 

No adhesives or other compounds are needed to make a tight seal. Once the 

oint is complete, nothing can enter or leave the line 


Amvit Jointed Clay Pipe, in sizes 4" through 24 


, together with all fittings, 
is available for immediate delivery in the 


Northeast and Central States. 


For more information and our new Amvit brochure, write 


or call American Vitrified Products Company, National City Bank Building, 


Cleveland, Ohio, or our office nearest you 


American Vitrified 
Products Company 


EVEL AND " 


¢ Amvi jot i made of an acid resistant plastic material with rubber character 
Like the pipe. the jorts will not be harmed by any condition of underground 


The pipe imply pushed together. The trench is then ready for backfilling MANUFACTURERS of: Clay pipe, flue 


liners, clay liner plotes and concrete pipe. 


Plants Across the Nation Brazil, indiana + Chicago, Hlinois + Cleveland, Ohio + Crawfordsville, Indiana + Detroit, Michigan + Eost Liverpool, Ohie 


Fenton, Michigan + Grand Ledge, Michigan + Lisbon, Ohio + Los Angeles, California +- Milwaukee, Wisconsin + South Bend, indiona + Uhrichsville, Ohie 
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REMOVE GRIT 


Easily—Thoroughly—at Low Cost 












ENGESOSIEE = 
=. we 
“ Y : 


COMPLETE EQUIPMENT 
to do the complete job! 


PROVIDES CONSTANT OPTIMUM VELOCITY j 
POSITIVE ADJUSTMENT FOR VARYING FLOWS i 
HYDRO-DYNAMIC WASHING — : 
AUTOMATIC DRAINING AND REMOVAL 






ee 





FLOW CONTROLS ~— exclusive HYDROWASH UNIT — washes 


Camp Channel Section and Regula- grit free of organic matter by produc- 
tor* maintain constant optimum ing a turbulent downflow recircula- 
velocity for effective grit settling, tion and agitation of liquor in grit 
regardless of rate of flow through hopper. Organics returned to hopper. 


plant. Velocity can be easily and 
instantly adjusted to meet changing ELEVATOR-— totally enclosed, tube 


conditions. Minimum head loss. type, for slow and continuous re- 
*Patented moval of washed grit from the hop- 

CONVEYOR — single strand, con- per. Grit drains as it is being elevated 

tinuous drag type. Flights carry the through the tube. 

settled grit from channel bottom to 

hopper for washing and removal. Write for Bulletin No. 249B 











Technical Supplement 
““CR’’, containing com- AMERIC ELL ORKS 
plete design data on the ‘ 
AMERICAN Camp GRIT ee eee "fonutien Someae temnenhane 
CHANNEL and REGULA- 110 North Broadway \ [=e Water Purification Equipment 


TOR, is available on request AURORA, ILLINOIS ve me 7 RESEARCH - ENGINEERING - MANUFACTURING 
with Bulletin 249B. Offices. Chicago + New York + Cleveland + Cincinnati « Kansos City + Soles Representatives throughout the World 
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‘Louisville & Nashville | now to balan 





b 6 / by two 


\#) “Old Reliables” 
~%, LOUISVILLE 






\A 





In railroads it’s the L & N—in sludge vacuum filters, it’s the > 

yy 
COILFILTER. Both have earned the nickname “The Old Yk 
Reliable” through years of faithful and dependable service 


Louisville’s new plant will include three 430 sq. ft. COIL 





FILTERS. Metcalf & Eddy, Engineers 





Nashville will have two 300 sq. ft. COILFILTERS. George P 


Rice, Consulting Engineer. The Chester Engineers, Consultants 


KOMLINE-SANDERSON ENGINEERING CORPORATION 
Peapack, New Jersey 


MANUFACTURERS OF COILFILTER SLUDGE VACUUM FILTERS 
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NERTOL PAINTS 


Specified for Rochester, Minnesota, Sewage Plant 


_ 


@ Pump Gallery: Piping 
and equipment painted 
Enamel, 
finest quality alkyd, in 


with Glamortex 


color, to assure a long- 
lasting, fade-resistant 
finish. 





@ Walls and ceilings throughout this modern 
plant, like those of the room housing the Link- 
Belt Grit Collector, are guarded with Ramuc* 
Utility Enamel, chlorinated natural ru 
Colorful Ramu 
resistant and won't saponify. It affords top main- 


bbe r-base 


is easy to clean, chemical- 


tenance economy as well as durable protection. 


Specified by Engineers Toltz, King & Day, Inc., St. Paul, 
Minnesota, to fully protect this $2,000,000 plant 


Since 1937, Inertol coatings have been Buy Inertol paints direct from the 


used by the city of Rochester — world- 
famous medical center. Like hundreds 
of municipalities across the country, it 
has found that 
term protection plus considerable 


Inertol assures long- 


maintenance Savings 


Hardness . . . elasticity chemical 
inertness... beauty—these Inertol qual- 
ities explain why the Rochester plant 


is another 100 per cent Inertol job. 


manufacturer! Shipment within three 
days from our plant, or from nearby 
warehouse stocks. For full details 
about Inertol paints, send for free, 
comprehensive “Engineers’ Painting 
Guide.” Just write us on your firm's 
letterhead, giving your title 

Be sure to inquire about Rustamor® 
Inertol’s new hygroscopically con- 


trolled rust-neutralizing paint, 


A Complete Line of Quality Coatings for Sewage Plants and Watcr Works 


—<4202-INERTOL CO., Inc.— 
vw 


482 Frelinghuysen Avenue, Newark 12, New Jersey 
27H South Park, San Francisco 7, California 
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HUNDREDS OF INSTALLATIONS—IN 27 STATES! 


Smith & Lovelers PROVEN 
FACTORY -BUILT QUALITY — 


PUMPING STATION sactony-s0at 


SAVINGS 


PAT. PEND. 


8. TIO 
His nl ee 


SE 


: os 
©SMITH & LOVELESS, INC. 
We specialize in building America’s finest sewage lift stations. Acceptance proves 
their quality. Smith & Loveless offer you a complete line of six standard size lift 
stations with capacities from 20 GPM to 1600 GPM per pump or ejector. Larger 
capacity stations are built to your order. 


@ An integrated design, each piece proven by the test of time. 
@ Precision assembled by factory experts. 

@ Automatic dehumidifier to eliminate condensation. 

@ A central electrical control cabinet prewired and color coded. 


@ Shot blasted steel structure epoxy coated plus cathodic 
protection. 


@ Factory tested and adjusted by actual operation before 
shipment. 


@ Easily and quickly installed. 

@ Especially designed for minimum maintenance. 
For Job Recommendations, complete specifications, and drawings 
—all part of the latest edition of the 100 page Smith & Loveless 
lift station Data Manual... 


WRITE DEPARTMENT 30 


Smith & Loveless. Tue. 


P. 0. BOX 8172 KANSAS CITY, MISSOURI 


Monufacturing Plont @ Merriom, Kansas 


REPRESENTATIVES ©€N PRINCIPAL CUETIES 
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Figure 1—Aeration gallery, showing Bailey 
Meters which measure the aerated sewage, air, 
and return sludge. 


Figure 2—Bailey Electronic Flow Totalizers sum 
up total sewage, air, and sludge flows measured 
at individual gallery stations, showing ata 
glance the plant's performance. 


Bo 


Havens & Emerson—Consulting Engineers 


FLOW TOTALIZATION - at 
Southerly SewageTreatment Plant 


Instantaneous plant performance and operating trends are continuously available 


to supervisors and operators through Bailey’s Electronic Flow Totalizer. 


The new 32 MGD addition to the Southerly Sewage Treatment Plant, Cleveland, 


Ohio is equipped with Bailey Flow Meters, Integrators, Indicators, and Recorders. 


Complete instrumentation and automatic controls for sewage and industrial waste 
treatment plants are engineered and manufactured by Bailey to meet the most rigid 
requirements of any size plant. 

If you are planning new construction, a Bailey Application Engineer will be pleased 


to help you lay out your instrument and control requirements. MU-26 


WATER & WASTE TREATMENT DIVISION 


BAILEY METER COMPANY 


1066 IVANHOE ROAD «+ CLEVELAND 10, OHIO 


In Canada—Bailey Meter Company Limited, Montreal 
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CONCRETE FACT — This is a section of the Roman aqueduct between 
Eiffel and Cologne, built in 80 A.D., in use continuously until 1928. A 
natural cement occurring along the Rhine between Cologne and 
Coblenz was used by Roman army engineers in building the aqueduct 
(Photo, courtesy Smithsonian Institute, Washington, D. C 


1848 years of continuous, dependable service! 


The army engineers of Fabius Sabinus Titus, Emperor of Rome, 
knew their business when they put down the original aqueduct to 


e the water needs of the conquered city of Cologne, Germany. 


Extending 56 miles underground, between Cologne and Eiffel, this 


yed, cement-base conduit was built in 80 A. D. — served as the 


tery for the Cologne water supply until 1928! 


nce the days of the chariot, men who know the problems of moving 


water for growing cities have relied on concrete. Lower in initial 


st, dependable, economical Concrete Pressure Pipe is increasingly 


the choice of far-sighted community water planners. For long life, 


ri 


c 


igh carrying capacity and ease of installation, no other pipe can 
ompare with it. 


Water for 
PRESSURE 


> 
Generations to come 


THZ 
ZNGINZeRs 
OF 

TITUS 


built for the 
ages with... 


CONKRETZ 


Concrete 
Pressure 
Pipe combines: 


1. 


2. 


3. 


The Strength of 
Steel 

The Durability 
of Concrete 
The Simplicity, 
Flexibility and 
Safety of 
Rubber Gasket 
Joints 


AMERICAN CONCRETE 


PRESSURE PIPE 
ASSOCIATION 


228 North LaSalle Street 


Chicago 1, Illinois 
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CLEAR CHOICE 


in Coagulants 


GENERAL CHEMICAL Alum 


Fact: most water and sewage treat- 
ment officials prefer General Chem- 
ical Aluminum Sulfate. Reason: 
they know they can depend on 
General Chemical for alum of un- 
varying quality and uniformity . . . 
for prompt, on-the-dot delivery. 

There are 25 General Chemical 
producing works strategically lo- 
cated across the country to assure 
you of dependable service any- 
where, anytime! Even in emergen- 
cles, you can always count on 
General. ; 


Basic Chemicals 
for 

American 
Industry 





\tlanta + Baltimore + Birt 


» Denver + Detroit « Houston «+ Jacksonville 


York - P adeIphia 


phia + Pittsbur + Providence + St. Loui « Sar 
Ww ngtor in Canada: The Nichols Chemical Company, Limited 





CLEAR CHOICE FOR WATER TREATMENT 


Produces crystal clear water 

Gives better floc formation 

Promotes better settling and longer filter runs 
Aids in reduction of tastes and odors 

Has no chlorine demand 

Is a low-cost coagulant 

Superior in tests against other coagulants 


High in quality, its constant uniformity can 
be depended upon 


CLEAR CHOICE FOR SEWAGE TREATMENT 


® Clean, easy to handle 

® Dry feeds well or dissolves readily for 
solution feeding; liquid alum also available 
in many areas 


Clear, colorless effluents are possible 


Simple application. Requires only low-cost 
feeding apparatus and minimum attention 


Sludge digests readily 


Treated digested sludge dries quickly with a 
minimum of odor 


Chlorine consumption is cut, due to lower 
demand of clarified sewage 


@ Economical to use 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 





- B m + Bridgeport - Buffa « Charlotte - hicago 
« Kalamazoo + Lo eles + Milwaukee + Minneapolis 
Francisco + Seatt +» Kennewick and 

+ Montreal ~« Toronto ~. Vancouver 
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QCf gf Lubricated Plug Valves 





ROUND PORT 
MEANS 


FREE FLOW 
PASS 


THE WAY 


























You get full volume, unrestricted flow throughout the 
entire piping system when you use QCf Round Port 
Valves. 


The pipe-matching port openings cause no loss in head 
pressure — offer no more resistance to flow than the 
pipe itself. There are no obstructions — no turbulence 
and no harmful abrasive effects from solids in suspen- 
sion. Even the most heavy viscous ladings flow freely 
through QCf Round Port Valves. 

Split-second quarter-turn shutoff, non-wedging cylin- 
drical plug, Teflon* head gasket, are additional advan- 
tages that add to perfect performance of QCf Round 
Port Valves — that mean extra long trouble-free service 
— lower maintenance costs and fewer work stoppages. 
Act now to step up valve performance — to keep main- 
tenance costs down. Representatives in 50 principal cities. 


* DUPONT TRADE NAME 


W-h- MI 
DIVISION — a C f. INDUSTRIES 


Plant: Missouri City, Texas 
Mailing Address: P. O. Box 2117, Houston, Texas 
MANUFACTURERS OF 
W-K-M acf KEY 
THROUGH -CONDUIT LUBRICATED RETURN BENDS 
GATE VALVES PLUG VALVES AND FITTINGS 
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SEDIMENTATION 





= TUBERCULATION 


SEVERE We KNOW-HOW PAYS! 


National knows how to work quickly reducing supplementary 
labor costs and service interruptions. 

National knows how to clean the difficult jobs, including 
hard incrustations, unusual obstructions and pipes of 
unusually large or small diameter. 


National knows how to clean long runs with a minimum 
number of pipe entries. 

National knows how to avoid trouble, such as can occur 
from improper provision for drainage of flush water 
from large mains or from the use of excessive pressures. 
National knows how to clean so thoroughly that restoration 
of 95% of the original pipe capacity is guaranteed. 
National Know-How comes from over 40 years of 
experience cleaning water mains. 


Write or call today for information and prices. 


qe 





NATIONAL water MAIN CLEANING COMPANY 


" 50 Church Street - New York, N.Y. 


ATLANTA, 333 Candler Building * BOSTON, 115 Peterboro Street * DALLAS, 6617 Snider Plaza 
DECATUR, P.O. Box 385 © ERIE, PA., 439 East 6th Street * FLANDREAU, S. D., 315 N. Crescent 
Street « KANSAS CITY, MO., 2201 Grand Avenue, 406 Merchandise Mart « LITTLE FALLS, N. J. 
P.O. Box 91 © LOS ANGELES, 448 So. Hill Street * MINNEAPOLIS, 200 Lumber Exchange 
Building * OMAHA, 3812 Castellar Street * RICHMOND, VA., 210 E. Franklin Street * SALT 
LAKE CITY, 149-151 West 2nd So. Street * SAN FRANCISCO, 681 Market Street * SIGNAL 
MOUNTAIN, TENN., 204 Slayton Street * HAVANA, P.O. Box 531 * MANITOBA, CANADA, 
576 Wall Street * MONTREAL, 2028 Union Avenue * SAN JUAN, PUERTO RICO, Apartado 2184 
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LONG TERM BOND FINANCING 
calls for 


ttre CAV PIPE 


YUMA, ARIZONA, is installing a new 
$1,600,000 sewer system and pumping 
plant, designed to meet the demands of 
its rapidly growing populace. Financed 
by a bond issue, the project calls for 14 
miles of Vitrified Clay Pipe, in diameters 
up to 36 inches, serving both industrial 


















Cee” 2 and residential areas. 

4 Pali When dealing with bond-financed im- 
fA }) ‘ 5 provements, consulting engineers and 
Nv 2 : civic planners can’tafford to take chances. 
They have to choose materials they know 
illustrations show the Colorado River | Will last. That's why the choice every- 
Interceptor System, awarded to the where is Vitrified Clay Pipe. It’s the one 
Vinson Construction Co., Phoenix. Other pipe you can be sure will still be in service 
ewerds were wade 6 Mankall 6 Hen. long after the bonds have been retired. 
Yuma, for the West Yume and Mesa It’s the one pipe that can stand up under 
Trunk Une, and to the Hallmark Construc the corrosive action of sewer acids and 
tion Co., Phoenix, for industrial and Mis- gases ... can’t corrode or disintegrate 
colloneous Truak Sewers. Plons cad ...+ can’t wear out. Its long-term guar- 
| specifications for the entire project were | antee—exclusive with Vitrified Clay Pipe 

| prepared by Headman, Ferguson ond —is striking proof of its superiority. 


Carolla, Engineers, Phoenix. 














THE PUBLIC 


KNOWS 


CLAY PIPE IS BEST 


NATIONAL CLAY PIPE 
MANUFACTURERS, INC. 
1820 N. Street, N.W., Washington 6, D.C. 
206 Connally Bidg., Atlanta 3, Go 

100 N. LaSalle St., Rm. 2100, Chicago 2, Ill 
703 Ninth & Hill Bidg., Los Angeles 15, Calif 
311 High Long Bldg, 5 E. Long St., Columbus 15, Ohio 
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PFT Gas Safety Equipment in the Control ris plant, See description below, 


¥ 





At Morris. Illinois ... 
A new plant equips for maximum protection 
WITH PFT GAS SAFETY EQUIPMENT 


The modern primary sewage treatment plant gauge indicates the pressure in various parts of 
shown here began operations at Morris in the gas piping system. Top of gauge connects 
March, 1955. Designed for a population of to vent manifold with flame checks. 

9,600, it incorporates many features of “Con 
trolled Digestion” in addition to a complete 


PFT gas safety system! Among the safety equip 


PFT Drip Traps—four 2 qt. traps provide 
safe removal of condensate formed by warm gas 


ment items are: 

(1) PFT Flame Trap—a heavy cast iron 
housing with aluminum flame arrester element 
prevents passage of flame. A thermal valve 
closes automatically at critical temperatures 

(2) PFT Pressure Relief with Flame Trap 
the same flame trap features plus a pressure 
relief with diaphragm control. Maintains a safe. 
constant pressure at the digester and in the gas 
distribution system 


(3) PFT Gas 


> 


Pressure Gauge—a 3 


PORT CHESTER, @ SAN MATEO, CALIF . 


CHARLOTTE. 


passing through cooler piping. 

Waste Gas Burner—an effective device that 
safely burns off all excess gas and prevents odor 
nuisance. 

Additional equipment at the Morris plant in 
PFT Floating Cover for the 40’ di- 
PFT Heater & Heat Exchanger; PFT 


Supernatant Selector and Gauge unit. 


cludes: 


gester; 


Morris’ city officials and consulting engineers 
have created a fine plant that serves efficiently 
and economically. PFT is proud to be associated 
with this modern sewage system. 


D Baxter & Woodman, 
ey an oj Civil & Sanitary Engineers. 
— Crystal Lake, Illinois 


waste treatment equipment 


exclusively since 1893 


PACIFIC FLUSH TANK CO. 
4241 Ravenswood Avenue 
Chicago 13, Illinois 


JACKSONVILLE . 
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Aerial view of the Ado plont taken in 1954 shortly after starting up. Cloriflocculator unit at left. 
Consulting Engineer: Ralph W. Delaney, Ada, Okichoma 


DORRCO CLARIFLOCCULATOR 
Used in New Ada, Oklahoma, Plant 


LOW RATE TRICKLING FLOWSHEET 


Typical of many U.S. cities, the problem of a steady 
growth of population in Ada, Oklahoma, resulted in 


badly overloaded sewage treatment plant facilities 


By the late 1940's, it was apparent that the original 


plant built in 1939 was completely inadequate to 
handle the increased flow. Rather than expand exist 
ing facilities, studies made by the city indicated that 
it would be more economical to build an entirely 
new 3 MGD plant 

In designing the plant, Consulting Engineer 
Ralph W. Delaney of Ada, Oklahoma, incorporated 


a 70 ft. dia. Dorrco Clariflocculator mechanism in 
the flowsheet to handle the flocculation and clari- 
fication steps. In addition to this combination unit, 
equipment at the Ada plant includes a Dorr De- 
tritor unit for grit removal, a 168 ft. dia. Dorrco 
Distributor for low rate trickling filter treatment, a 
75 ft. dia. Dorr Final Clarifier and a Dorr Mult- 
digestion System 

If you would like more information on Dorr- 
Oliver equipment and methods for modern sewage 
treatment, write to Dorr-Oliver Incorporated, 


Stamford, Conn., for Bulletin No. 6041 


Clerifiocculotor and Detritor T. M. Reg. U. S. Pat. Of 
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HIGH-PURITY OXYGEN IN BIOLOGICAL SEWAGE 
TREATMENT * 


By 
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W. E. Bupp anp G. F. 


Development Section and Development Engineer, 


LAMBETH 


Sanitary Technical 


Division, Dorr-Oliver Inc., Stamford, Conn. 


The use of pure oxygen in the treat- 
ment of sewage by the activated sludge 
process is practical and can be eco- 
justified, particularly for 
plants in confined areas. These 


nomically 
large 
conclusions based 
pilot-plant 


Conn, 


are on 


at 


extensive 
operations Stamford, 

[t has been known for sometime that 
the of pure would 
possible an increase in dissolved OXY- 
levels approximately 
four times greater than those with air. 


make 


use 


oxvven 


gen saturation 
The high cost usually associated with 
the production of high purity oxygen, 
has restricted progress in the practical 
of this potentially valuable tool 
the biological treatment of sewage. 
Recently, however, 
have made it possible to produce oxy- 
at low These advances 
raised the possibility that here was the 
tool that sanitary engineers had been 
looking for to improve the economic 


use 
in 
new techniques 


gen costs. 


efficiency of the activated sludge sys- 
tem. 

[t is the purpose of this paper to 
present information on the use of high- 
purity oxygen in the biological treat- 
ment of 


sewage. 


Historical Background 


1946, Maleolm 
Engineer, 


October, 
Consulting 


In Pirnie, 
prepared a 


memorandum entitled ‘‘Cheap Oxygen 


* Presented at the 29th Annual Meeting, 
Federation of Sewage and Industrial Wastes 
Los Angeles, Calif.; Oet. 8-11, 1956. 


Assns. : 


a Possible Tool in Sanitary Engineer 
ing (1).’’ Included was a layout of 
a proposed plant utilizing oxygen. 
The method consisted of aerating a 
mixture of settled sewage and recircu- 
lating the final effluent in an oxygena- 
tion column. The column effluent was 
discharged to a treatment tank contain- 
ing a blanket of suspended biological 
floc. The oxygenated mixture 
tained a sufficient amount of dissolved 
oxygen to satisfy the requirements of 
the sludge in the blanket. 

In 1947 Okun (2) conducted labora- 
tory studies at the Harvard Graduate 
School of Engineering based on the 
information submitted by Pirnie, and 
concluded that the results of 
sufficient promise to warrant consider- 
ation of the 
*‘tonnage’”’ 
sewage treatment. 


con- 


were 


low-cost 
for 


process, using 


oxygen as a means 


Baltimore Pilot Plant 

The favorable results obtained from 
the laboratory investigations led to the 
design and installation of a small-seale 
pilot plant t to evaluate this method 
of treatment somewhat larger 
seale. These investigations were ear- 
ried out in 1953 at the Back River 
Sewage Treatment Plant, Baltimore, 
Md. 
a constant flow range between 10 and 
30 g.p.m. and consisted of a 4-ft. 
diameter by 12-ft. sidewater depth up- 
flow unit, with six 13.5-ft. long tapered 


on a 


t Furnished by Dorr-Oliver Ine., Stamford 
Conn. 


The pilot plant was designed for 
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FIGURE 1.—Pilot-plant flow sheet. 


tubes connected in parallel and used 
as oxygenation units. The basic flow- 
sheet is shown in Figure 1. 

From the experience and data ob- 
tained from this investigation, two 
basic conditions were found to be of 
utmost importance in the successful 
control of this system: 


1. Economic handling and dissolv- 
ing of oxygen in the sewage flow. 
2. Control of the sludge settling 
characteristics in the upflow unit. 


At the Baltimore pilot plant the 
oxygen absorption was carried out in 
columns with countercurrent flow and 
vented to the atmosphere. Absorption 
efficiencies obtained were in the range 
of 20 to 25 per cent. These efficiencies 
resulted in an oxygen feed rate of 
1.005 tons per million gallons. No 
attempt was made to recapture the gas 
escaping to the atmosphere from the 
absorption columns which tested 45 to 


50 per cent oxygen. These low absorp- 
tion efficiencies indicated the need for 
further study. 

Due to the upflow principle utilized 
in this system, it was realized that con- 
trol of the sludge volume index at a 
low level would be necessary if reason- 
able overflow rates were to be at- 
tained. Accordingly, first priority was 
given to the maintenance of a balance 
between the food supply and the avail- 
able organisms. In reviewing the op- 
erating data it appeared that this 
balance could best be maintained by 
using the parameter of pounds of 5- 
day B.O.D. per pound of suspended 
solids in the system per day, here- 
inafter referred to as the B.O.D. load- 
ing. It was observed that by main- 
taining the B.O.D. loading within cer- 
tain limits a fast settling sludge was 
obtained. It was also observed that 
loadings above and below these limits 
resulted in a sludge with poor settling 
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characteristics, or a high sludge vol- 


ume index. The optimum B.O.D. load- 
ing range was between 0.2 and 0.4 for 
the studies at Baltimore (3). 

To be successful the two general and 
ever present problems of a biological 


system must be solved; first, the 
problem of supplying the required 


amount of oxygen for the organisms 
and secondly, to be able successfully 
and economically to clarify or separate 
these solids, thereby producing a 
stable effluent. It was also realized 
that other problems such as the stabil- 
ity of the system under a fluctuating 
load, control of sludge wastage, and 
mechanical and power efficiencies 
would need evaluation. In an attempt 
to meet these problems a second and 
larger pilot plant was constructed. 


Stamford Pilot Plant 


plant, designed for 
a flow of 50 to 75 g.p.m., was erected 
at the Stamford, Conn., municipal 
sewage treatment plant early in 1955. 
The Stamford plant consisted of pri- 
mary treatment facilities for an aver- 
age flow of 7.5 m.g.d. The sewage re- 
ceived at the plant was considered to 
be representative municipal sewage. 
A typical analysis of the raw sewage 
and effluent at this plant is given in 
Table I. 

The pilot plant at Stamford utilized 
essentially the same flowsheet as shown 
in Figure 1. It had two basic pat- 


The second pilot 


terns, labeled ‘‘Flowsheet A’’ and 
‘*Flowsheet B.’’ The difference be- 
TABLE I. 


Raw Sewage 
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tween the two flowsheets was in the 
point of application of the settled sew- 
age to the unit. In flowsheet ‘‘A’’, 
settled sewage was mixed with a por- 
tion of treated or final effluent and 
the combined flow was oxygenated 
prior to entrance into the upflow unit. 
Flowsheet ‘‘B’’ consisted of oxygenat- 
ing final or treated effluent only, and 
the addition of settled sewage was 
made after oxygenation. The two 
flows were then mixed prior to enter- 
ing the upflow unit. 

The Stamford pilot plant was built 
around the principal treatment unit 
which was a 12-ft. diameter steel tank 
with a 22.5-ft. sidewater depth. This 
tank was equipped with a mechanism 
having four submerged rotating arms 
located at the bottom of the tank. 
Immediately adjacent to the tank, an 
equipment house was built which 
housed the various pumps and con- 
trols as well as the oxygen absorption 
column (Figure 2). Oxygen for the 
system was supplied in standard cyl- 
inders containing 277 eu. ft. of gas at 
a pressure of 2,500 p.s.i. The oxygen 
was discharged to the absorption col- 
umn through a 16-cylinder manifold. 
The oxygen pressure at the manifold 
was reduced in stages through reduc- 
ing valves to a final metered pressure 
of 15 psig. The oxygen rate was 
measured, utilizing a standard-type 
flowmeter. 

A feed pump having a maximum 
eapacity of 125 g.p.m. pumped the 
settled to the pilot plant 


sewage 


Typical Sewage Treatment Plant Data, Stamford, Conn. 





Primary Clarifier Overflow 


| , 
| Nitrogen Te eae | Nitrogen 
Solids (p.p.m.) | (p.p.m.) | Solids (p.p.m.) | | (p.p.m.) 
B.O.D., i i _ — 
7 “| 5-day | | 2 | | 5-day | | 
| | (p.p.m.)} | | | = (p.p.m.)| | 
‘otal | Fixed | Vol. | 5us-, | NH, | Org. | Total|Fixed| Vol. | Sus-, | NH, | 0 
Total | Fixed | Vol. pended | ‘ | rg. | otal | ixec o pended | NHg rg. 
_— - ——s) . |} —— | a vee ol —— =e. 
1944 4,200 | 3,400 | 800 | 190 250 | 16 | 21 |2,600/ 2,100); 500 | 78 160 25 | 17 
1946 700| 370] 330 230 260 16 20 | 520} 330| 190 | 71 130 16 18 
1948 750| 460} 290 | 180 190 | 14 | 22 | 620) 410) 210 76 | #130 | 96] 27 
1950 3,400 | 2,900} 500 | 230 260 16 20 |2,000/1,700)} 300 | 110 | 140 20 | 18 
1954 1,100 740 | 360 310 270 26 17 | 1,100 810} 290 98 | 155 20 16 
1956 850 530 | 320 | 260 300 23 | 31 970 720; 130 115 | 120 14 21 
| | | | | | 
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FIGURE 2.—Stamford, Conn., “tonnage” oxygen pilot plant. 
Note oxygen cylinders and manifold. 


through the previously described flow transmitted to the butterfly valve and 
patterns. The pump suction was taken caused it to open and close as re 
from the main plant primary clarifier quired, giving a variable feed to the 
effluent just beneath the liquid sur pilot plant. 


face Wastage of excess sludge from the 
[o duplicate normal sewage plant 

operation, facilities were provided to TABLE II.—Classification of Data 

vary the feed to the pilot plant so 

that it corresponded with the flow Flow 

variation received at the treatment ee Flowsheet 

plant. A flow controller and butterfly — Bite Volume 

valve combination was used to regu- ae 

late the flow A eam placed on this Ca B Constant 10-50 

flow controller produced an air signal Cr B Constant 69-75 

pattern to the butterfly valve corre- wn : Magee 0 119 

sponding to the flow variations in the V, \ Variable 39-90 


plant. This variable air pressure was 














Pilot-Plant Data 


TABLE III. 
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242 SEWAGE 
upfiow tank was controlled by a timer- 
actuated pump equipped with a vari- 
able speed control for capacity change. 

The recirculated flow was pumped 
by a 50-to 450-g.p.m. unit through the 
oxygen absorption columns and thence 
into the upflow tank. Differential 
pressure orifice meters were used on 
the discharge side of the recirculation 
pump and on the settled sewage pump 
for accurate measurement of the flows. 

The pilot plant was operated con- 
tinuously from May, 1955 to the pres- 
ent time except for periods where proc- 
ess modifications necessitated plant 
shutdowns. From January through 
May, 1956, the data were calculated 
from 8-hr. composite samples collected 
hourly from 8:00 am to 5:00 pm. This 
was the period of highest sewage 
strength. From June through Sep- 
tember, 1956, hourly samples were col- 
lected, and composited each 24 hr. 
When operating on a variable flow pat- 
tern, all samples were weighed accord- 
ing to flow. 


were 


When necessary, samples 
iced and maintained at a tem- 
perature below 4° C. For convenience 
in analyzing the data, all data are 
reported as 7-day averages and classi- 
fied into various series as shown in 
Table If. The data collected during 
this investigation are shown in Tables 
III and IV. 

All analytical determinations were 
made in accordance with procedures 
specified in ‘‘Standard Methods”’ (4) 
except for the analysis of dissolved 
oxygen during periods when the con- 
centration from the 
was extremely high. 


eol- 
This de 
parture from standard procedure was 
due to the difficulties en- 
countered when sampling under pres- 


absorption 
umn 


necessary 


sure 

To overcome the loss of oxygen in 
solution when exposed to atmospheric 
pressure a special sampling device was 
used. It consisted of a stoppered glass 
jar of known volumetric capacity with 
two inlets at the top. One of these 
was connected to a rubber expansion 
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and the second was for in- 
troduction of the sample to be ana- 
lyzed. A measured volume of water 
at a known D.O. content was placed 
in the jar. A measured amount of 
the sample to be tested was then 
allowed to flow under pressure into the 
volume previously added until it com- 
pletely filled the sampling jar. The 
displaced volume caused the expan- 
sion bag to inflate and when full all 
lines were clamped off and the new 
volume thoroughly mixed. The re- 
sultant mixture was then analyzed for 
dissolved oxygen and the 
D.O. content calculated. 


bag 


original 


Pilot-Plant Operation 
Oxygenation Column 


In the early stages of operation of 
the pilot plant, oxygen absorption was 
performed in three hydraulic counter- 
eurrent columns, each 9.5 ft. in height 
and 12 in., 16 in., and 20 in. in di- 
ameter, respectively. The amount of 
recirculation required determined 
which the three columns was 
used for oxygen absorption. Gener- 
ally these columns were designed so 
that the flow through the column had 
a high velocity at the entrance and a 
low velocity at the exit. 

Initial design work on this type of 
eolumn indicated that high absorption 
efficiencies could be expected. How- 
ever, it was soon apparent that when 
this column operated in series 
with the upflow unit, successful opera- 
tion was obtained only within narrow 
limits. These limits relative to 
the liquid velocity and the oxygen feed 
rate to the column. After experiment- 
ing with several modifications one of 
these columns was equipped with a 
mechanical mixing unit. 

The mechanically equipped 
consisted of a 20-in. diameter column 
arranged for liquid feed at the top and 
oxygen feed at the bottom. It 
tained four 1.5-in. wide, vertical 
baffles spaced 90° apart and running 
the entire length of the column. 


one of 


was 


were 


unit 


eon- 
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Horizontal baffles were spaced to pro- 
In the center 
of each compartment there was a 6-in 
flat-blade 
to a 


vide six compartments. 


turbine propeller connected 
shaft. The 
speed was variable, through a motor 


common propeller 


control unit. Oxygen was introduced 
at the lower end of the column and 
rose countercurrent to the downward 


flow of liquid 


This type of oxygenation column 
had several advantages over the origi- 
nal unit. It provided greater flexibil- 


ity of operation and a higher 
Also the 
the upflow 


oxygen 


absorpt ion efficiency ’ column 


was independent of unit 


over various absorption _ efficiency 


ranges for various flows. For a con- 
stant rate of flow through the column, 
various weights of oxygen could be 
dissolved by changing the combination 
of the oxygen feed rate and horse 


A second 


power input to the column 


advantage was that this method of op- 
eration materially decreased the 
amount of recirculation required. Al- 
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though the oxygenation column re- 
quired additional horsepower, com 


pared with the previous columns, the 
total power for mixing and recircula- 
tion was only silghtly 
quired originally for 
equal weights of oxygen. 


than re- 
dissolving 


more 


Eff crency 


Efficiencies in the oxvgen absorp- 
tion column are based on the following 


determination : 


Per cent efficiency 
Weight of oxygen dissolved & 100 


Weight of oxygen fed 


After installation of the mechani- 
eally equipped column, a series of 
tests were earried out to determine 
the column efficiencies so that they 


could serve as a guide for column op 
eration during the 


The 


put, oxygen absorption efficiency, 


pilot-plant studies 


relationship between power in 


and 
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the total daily oxygen supplied to the 
eolumn is Figure 3. The 
curves and data represented in this 
figure are average feed 
rate through the column of 140 g.p.m. 
at a temperature of 12° C. 
utilizing oxygen at a purity of 99.5 
per cent. 


shown in 
based on an 


sewave 


The data tabulated in Tables III 
and IV were obtained with the appli- 
eation of 1 h.p. to the column for 
Runs Nos. 1 through 17, and with 
3 h.p. for Runs Nos. 18 through 24. 


The data used in Figure 3 ob- 
tained when a mixture of settled sew- 
age and recirculated flow was passed 
through the absorption column. 
During the 


plant studies, it 


was 


eourse of these 


pilot- 
that 
whenever only treated effluent was re- 
circulated through the column, higher 


efficiencies 


observed 


Was 


resulted than when a mix- 


ture of settled sewage and effluent was 
ised This condition was observed 
many times and was the reason for 


changing the point of introduction of 
settled sewage to a point downstream 
from the With this 


arrangement, the oxygen required by 


oxygenation step. 


the system was added to the recireu- 
lated effluent for transmission to the 
upflow unit. It is believed that this 


situation may vary with the type and 


character of settled sewage. However, 
further research work will be required 
to understand the cause of this condi 


tion 


Temperature 

The temperature of the liquid pass- 
ng through the oxygenation column 
also plays an important role in col- 


umn operation. As the temperature 


increases, the oxygen saturation level 
decreases, thus reducing the weight of 
oxygen that can be put into a given 
volume of flow. However, this restrie- 
tion can be overcome by adjusting the 
rate of recirculation to the 


flow and thereby provide the required 


Increase 


amount of oxygen. 
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Sludge Blanket 


After oxygen had been 
added to meet the requirements of the 
settled sewage and sludge blanket, the 
sewage then entered the main treat- 
ment or upflow unit. As the flow 
carrying the food and oxygen for the 
organisms must pass up through the 
blanket, its rate of 
termining factor in 
sion of the blanket. 

For any given density in the blanket, 
the greater the overflow rate or 


sufficient 


rise 


the 


was de- 


total 


one 


expan- 


pass- 
through rate the greater will be the 
expansion of the blanket. For any 


constant rate of flow through the up- 
flow unit at a constant density, the 
blanket volume can be controlled by 
varying the speed of the submerged 
rotating arms. The higher the speed 
of the arms the greater the turbulence 


and the result is a larger blanket ex- 
pansion. 

With these mechanical and _hy- 
draulic methods of control, the next 


factor to be controlled was the sludge 
density. Previous experience with the 
tests at Baltimore indicated that the 
biological load, in terms of 5-day 
B.0O.D. applied per pound of sludge, 
must be maintained within fixed lim- 
its in order to eontrol the sludge vol- 
ume index or its settling rate. It was 
coneluded that this B.O.D. loading 
range would be maintained during the 
test work at Stamford. 


In this system, all of the active 
sludge to which the B.O.D. load was 
applied, was carried in the upflow 
unit. The separation of the sludge 
from its carrying liquid was _per- 
formed within this unit; therefore, 


there was no need for any return of 
separately settled sludge to the system 
as in conventional activated 
practice. 
During the 


sludge 


course of this investiga- 
tion, daily samples of the sludge in 
the upflow unit eollected and 
analyzed for suspended solids econcen- 
tration. Based on the concentration 
and location of the sludge blanket, the 


were 
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FIGURE 4.—Secondary treatment efficiency versus overflow rate. 


the 
maintain 


weight of sludge in 
ealeulated. To 
B.O.D. loadings, sludge wasted 
from the unit until the desired solids 
concentration was obtained. 


system 
optimum 
was 


was 


Pilot-Plant Results 


For a relatively constant biological 
load and under completely aerobic 
conditions, the treatment efficiency of 
this system would appear to be de- 
pendent upon two items, namely, time 
of contact and rate 
flow rate is in effect inversely porpor- 
tional to contact time. The 
the throughput rate the less the con- 
tact time and the higher the 
rate 

The 


mum net overflow rate and the second 


overflow Over- 
greater 
yverflow 
relationship between the maxi 
ary treatment efficiency for the various 
It is to be 


noted that during these series of runs 
the biological load varied between 0.18 


series is shown in Figure 4. 


and 0.5 lb. of B.O.D. per day per 
pound of suspended solids. The curve 
in Figure 4 indicates that a maximum 
net overflow rate of approximately 5 
ft. per hour, based on the total square 
foot area of the tank (900 g.p.d. per 
square foot), resulted in the best treat- 
ment efficiency. Rates lower than 5 
ft. per hour did not produce signifi- 
cant increases in treatment efficiency 
but rates higher than 5 ft. per hour 
tended to decrease the efficiency of 
B.O.D. removal. 

Application of the load to the bio 
logical floe and the method of satisfy- 
ing the oxygen requirements of the 
floe in this treatment system are dif- 
ferent from those used in the activated 


sludge process. In this system the 
biological floes are loaded continu- 
ously. Therefore, the removal of or- 


ganie material from the pro- 
eeeds concurrently with its utilization 
by the microorganisms. The flow en- 


tering the bottom of the upflow unit 


sewage 
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contains the highest concentration of 


dissolved oxygen and it is unique with 
this system that it is applied to the 
area where the greatest oxygen utiliza- 
tion is found. This is in contrast to 
conventional activated sludge practice 
where a uniform amount of air is in- 
troduced throughout the length of the 
aerator, resulting in no dissolved oxy- 
through the first section where 
oxygen utilization is greatest. 


gen 


Oxygen Utilization 
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after passage through the blanket of 
the biologically active floc. The oxy- 
gen utilization is recorded in terms of 
pounds of oxygen utilized per unit 
weight of sludge per day. To com- 
pare this utilization with the rate of 
biological load, the expression ‘‘ pounds 
of B.O.D. per day per 1,000 lb. of 
sludge per hour of contact’’ is used to 
express the loading factor. 

Different temperature ranges were 
encountered throughout these studies; 
therefore, two oxygen utilization curves 

















The measurements of oxygen utili- were prepared (Figure 5). With in- 
zation were caleulated on the basis of creased loading, the rate of oxygen 
the difference between the dissolved utilization increased from 220 to 280 
oxygen level initially and the level lb. per day per 1,000 lb. of suspended 
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solids (9 to 12 lb. of oxygen per hour 


per 1,000 lb. of suspended solids) for 


a temperature range of 11° to 12° C. 

For the 22° to 25° C. 
range, oxygen utilization rates varied 
between 235 and 340 lb. per day per 
1,000 lb. of suspended solids (10.8 to 
14.1 lb. of oxygen per hour per 1,000 
lb. of suspended solids 

An investigation of the 
respiration rates for standard 
vated sludge revealed a similarity to 
those determined in _ these 
Fair and Geyer (5) report an a 
20 p.p.m. per hour per 1,000 
p.p.m. of suspended solids. Bloodgood 
considered rates of 5 to 20 
per hour 1,000 p.p.m. of 
suspended solids as sufficient for the 


] 


siuage 


average 


acti 


studies. 
erage 


rate oi 


6) has 
p.p.m. per 
maintenance of satisfactory 
conditions 
Figure 6 shows the oxygen util 

tion expressed as a per cent of the 5- 
day B.O.D. of the feed 
pared with a biological loading 


sewage com 


The 
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temperature 
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oxygen utilization decreased from ap- 
proximately 80 per cent of the 5-day 
B.O.D. at low load to less than 60 per 
cent of the 5-day B.O.D. at a high 
load. This decrease may be attributed 
to a low degree of B.O.D. removal at 
the higher loading, as well as a de 
crease in the amount of oxidation at 
the higher loading. 


Sludge Volume 


Index and Load 


Attempts made during this 
test maintain the biological 
load within certain limits for the best 


settling characteristics of the 


were 
work to 


sludge 
in terms of sludge volume index. For 
the greater part of the time the load 
was in the range of 315 lb. of B.O.D. 
per 1,000 lb. of solids. 
However, on the runs item- 
ized Cp (Table Il and Figure 4). the 
load was 448 lb. of B.O.D. 1.000 
lb. of suspended solids. 
Another method of 
load, which is 


suspended 


series of 
per 


expressing this 


often used in eonven- 
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tional activated sludge treatment, is in 
terms of the applied B.O.D. per 1,000 
eu. ft volume. In 
the aeration studied there is no aera- 
therefore, the load 
per unit volume is expressed somewhat 
differently. The actual blanket volume 
in the tank in a sense could be con- 
volume. How- 
ever, for the purpose of this paper, if 
the point of recirculation 
considered as the volume 


of aeration tank 


tion tank per se; 


sidered as ‘‘aerator’’ 


take-off is 
parameter, 
a comparable unit in terms of loading 
ean be developed. 

Nos. 1 through 17 in- 
elusive, the take-off level for recireu- 


Kor Runs 


lation was at a sidewall depth of 19.3 
ft. for the main treatment unit. For 
Nos. 18 through 24 


this take-off was at 16.3 ft. 


Runs inclusive, 


The aver- 
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per 1,000 ecu. ft. was 64, 35, and 47, 
respectively, for series Cy, Va, and 
Vo, and 63 lb. per 1,000 cu. ft. for 
series Vg. The B.O.D. reduction per- 
formance for this system was com- 
parable with that of conventional acti- 
vated sludge, up to an overflow rate 
of 900 gal. per square foot per day. 


Comparison with Standard Activated 
Sludge Practice 


A comparison of 
of the method of treatment used in 
the high-purity oxygen pilot plant 
with the activated sludge process is of 
interest. 
costs var} 


the requirements 


Since estimated construction 
from one locale to another, 
and often from engineer to engineer, 
only volume, and 


area, operating 


power requirements were considered in 











age load in terms of pounds of B.O.D. making comparisons 
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A-ACTIVATED SLUDGE 
6 HR. AERATOR DETENTION 
1000 GALS./SQ. FT/DAY AND 
2 HRS. DETENTION IN 
SECONDARY CLARIFIER 


B- UPFLOW TANK 
650 GALS. /SQ.FT. /DAY 
20 SIDE WATER DEPTH 


| 
| 
| 
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30 40 50607080 100 


PLANT CAPACITY- MGD - AVE. FLOW 


FIGURE 8.—Secondary treatment tank volumetric requirements. 


Secondary Tank Area 


Figure 7 shows the data for the sec- 
ondary treatment tank area compared 
with plant capacity. Factors used in 
calculating the values for conventional 
activated sludge provide for a second- 
ary clarifier overflow rate of 1,000 gal. 
per square foot per day preceded by 
a 6-hr. aeration period in tanks 15 ft. 
deep. The area requirements for a 
high-purity oxygen system were taken 
as 650 gal. per square foot per day. 
In each case, the overflow rates were 
plant flow, with 
maximum fluctuations of 140 per cent 
of average flow. 

It is interesting to note that a re- 
duction in secondary treatment tank 
area of 50 per cent is possible even at 
the lower unit overflow rates used 


based on average 








with this system. Should other per 
cent fluctuations exist, the area sav- 
ings would be inversely proportional 
to the maximum per cent fluctuation 
from average flow. 


Secondary Tank Volume 


Activated sludge treatment utilizing 
the high-purity oxygen system can 
also effect savings in secondary treat- 
ment tank volume as shown in Figure 
8. With the high-purity oxygen sys- 
tem an average overflow rate of 650 
gal. per square foot per day in a tank 
of 20-ft. sidewater depth was used. 
In the activated sludge system an 
aeration tank was used which provided 
a 6-hr. and a 15-ft. side- 
water depth. Following this tank there 
was a 2-hr. final clarifier which had 


detention 
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an overflow rate of 1,000 gal. per 
square foot per day. 
For comparable treatment  effi- 


ciencies over-all secondary treatment 
tank volumes can be reduced approxi- 
mately 30 per cent, resulting in a de- 
tention period of 5.5 hr. This is in 
comparison to conventional activated 
sludge practice of 8-hr. detention (6- 
hr, aerator plus 2-hr. final tank). 


Horsepower and Oxygen Costs 


In order to compare the operating 
requirements of the two systems of 
sewage treatment the parameter of op- 
erating horsepower versus plant ¢a- 
pacity is used. Figure 9 shows this 
relationship. 
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of oxygen are 
largely dependent on the output vol- 
ume and vary from $25 to $30 per 
ton, for a one-ton per day plant, to 
as low as $7 to $10 per ton, for a 


Production costs 


100-ton per day plant. Tonnage costs 
are essentially affected by quantity 
and quality. Quantity may dictate the 
use of low purity oxygen (95 per cent) 
at lower costs if the volume require- 
ment is sufficiently high. High pres- 
sure cycles generate oxygen at pres- 
sures exceeding 2,000 p.s.i.g. and at a 
purity of 99.5 per eent. Conditions 
often require the use of this cycle. 

In the treatment of sewage utilizing 
pure oxygen, the basic power require- 
ment is associated with the production 
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FIGURE 9.—Comparison of power requirements, standard activated sludge and 


oxygen plant. 
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of oxygen. However, additional power 
is also required in the system for oxy- 
gen absorption. Similarly, the great 
est demand for horsepower in 
conventional activated sludge systems 
is in supplying oxygen to the system. 
The power requirements for conven- 
tional activated sludge are based on 
supplying 1 eu. ft. of air per gallon 
ot sewage at 8 p.s.i.g. The results of 
this comparison (Figure 9) show that 
the operating horespower requirements 
for the two systems are essentially 
equal. 


Summary of Pilot-Plant Results 


rhe results of this investigation may 
be summarized as follows: 


l. The treatment Steps associated 
with conventional activated slud: 
practice were accomplished by the oxy- 
venation of settled sewage prior to 
entry into and upflow treatment unit 
where biological contact and ¢larifica 
tion occurred 

2. At the biological loadings used 
during this investigation (0.18 to 0.50 
lb. of B.O.D. per day per pound of sus 
pended solids) the efficiency of B.O.D. 
removal was a function of the overflow 
rate, which in turn was related to the 


time of contact in the system. Over 
flow rates less than 900 gal. per square 
foot per day resulted in only a slight 
increase in B.O.D. removal; however, 
overflow rates in excess of this value 
decreased the B.O.D. removal of the 
system 

. The total oxygen requirement of 
the biological system can be economi- 
eally met by preoxygenation of the 
influent to the upflow unit with pure 
oxygen These studies indicated an 
oxygen feed rate of 0.75 ton per mil 
lion gallons for an average strength 
municipal sewage. 

4. The use of mechanical mixing in 
a countercurrent absorption column 
provided the best means of oxygen 
absorption. 

9. During a part of this investiga- 
tion, when pilot-plant flow conditions 
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varied in proportion to the main plant 
flow, stability and satisfactory treat- 
ment efficiency were obtained. 

6. For a comparable degree of treat 
ment, a comparison of the results of 
this investigation with conventional 
activated sludge practice indicates the 
following: 


a) Secondary treatment area re- 
quirements may be reduced as 
much as 50 per cent. 

b) Secondary treatment volume 
requirements may be reduced 
as much as 30 per cent. 

ce) Operating power requirements 
are essentially the same for 


both systems. 


7. There is no need for the recireu 
lation or return to the system of sepa 


rately settled sludge. The upflow unit 


serves as both aerator and final elari 


Conclusions 


The results of this investigation in 
dicate that pure oxygen can be used 
in the treatment of sewage by acti 
vated sludge. Significant savings in 
plant size may result, when compared 
with requirements for conventional ae 
tivated sludge 
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By Dante, A. OKUN 
D pa nt of Sanitary Engineering, School of Public Health, University of North Carolina, 


Chapel Hill, N. ¢ 


Since the first experimental evidence 
lat sewage treatment by preoxygena- 
on and separate biological floe con- 


tact could provide effective waste 
treatment, there has been considerable 
interest in the effect of oxygen gas 
as compared with air on the organ- 
isms responsible for biological treat- 
ment. Not only has this continuous 
preoxygenation process been success- 


ful, but even fill-and-draw laboratory 
studies, based on the conventional ac- 
tivated sludge process, have appeared 
to show superior results when oxygen 


(1) 


was used as compared with air 


(2 The research briefly reported 
upon herein was designed to help es- 
tablish the effect of oxygen gas on 


1 


biological waste treatment. 

In addition to offering the possibil- 
ity of a new, and probably economical, 
biological waste treatment process, the 
work reported upon by Budd and Lam- 
beth presents many other new avenues 
for investigation. Some of these will 
be discussed further. 

Budd and Lambeth, and Robert P. 
Logan, who worked on the project in 
its earlier stages, are to be compli- 
mented on the unusually fine proced- 
ures which they developed and on the 
thorough investigation of operating re- 
sults. In its initial development the 
process was called ‘‘bio-precipitation”’ 

1). Budd and Lambeth speak of their 
plant as an activated sludge unit, al- 
though its flow pattern is more like 
that of a high-rate trickling filter. In 





general, the term ‘‘biological floc’’ is 
preferred, regardless of the process. 


Experimental Procedure 
Three 5-l. jars were set up for oxy- 
(b) a com- 
mercially-prepared mixture of 60 per 
cent oxygen and 40 per cent nitrogen, 
and (¢) air. 


genation with (a) oxygen, 


Slow-speed paddles were 
inserted in the jars to maintain the 
floe in that 
gas would not be required. 

Raw domestic sewage was brought 
into the laboratory, settled, and then 
added to the jars. The biological floc 
in each jar was built up without the 
addition of any other seed material. 
Twice daily, in the morning and late 
afternoon or evening, the liquor in the 
jars was allowed to settle, and 4 1. of 
supernatant liquor were siphoned off, 
leaving 1 1. of sludge. Settled raw 
sewage was then added to bring the 
liquor in the jars up to the 5-l. mark, 
and oxygenation and stirring were re- 
sumed. The time of settling was re- 
duced from 90 min. in the first series 
of studies, to 30 min. in the second, 
and 10 min. in the third series. 

The efficiency of treatment was 
measured by B.O.D. removal after a 
2-hr. areation period. In addition to 
the other routine analyses, the dis- 
solved oxygen content of the mixed 
liquor was determined polarographi- 
eally on 2-ml. samples withdrawn at 
frequent intervals from the jars. In 
the first two series, the rates of oxygen 


suspension so excessive 
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utilization were determined polaro- 
graphically, and the results have been 
reported elsewhere (2). In the third 
series, the oxygen utilization rates 
were determined in a Warburg respi- 
rometer, using the gas corresponding 
to that used in the Jars. 


Experimental Results 


It was found that in the first series, 
with 90-min. sedimentation, the oxy- 
gen-fed unit gave slightly but con- 
sistently superior results; with the air- 
unit the results were poorest. 
When the settling period was reduced 
to 30 min., the differences were re- 
duced but were still present. Determi- 
nations of the dissolved oxygen in the 
sludge layer indicated that measurable 
dissolved oxygen disappeared in 24, 
16, and 12 min. in the 100, 60, and 
20 per cent oxygen-fed units, respec- 
tively. It was felt that the periods 
of zero dissolved oxygen in the latter 
two units might have been responsible 
for the poorer efficiency. 

Accordingly, a third series was set 


fed 
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to avoid the period of D.O. depletion 
immediately following addition of 
fresh sewage, the sewage was preoxy- 
genated. The minimum D.O. values 
in the mixed liquor, which were 
reached 15 to 30 min. after addition 
of the sewage, were about 10, 5, and 
1 p.p.m. each in the 100, 60, and 20 
per cent oxygen-fed jars, respectively. 
After 10 hr. of aeration with the vari- 
ous gases, the liquor attained equilib- 
rium values of about 27, 15, and 5 
p.p.m. (Figure 10). In this series, it 
was found that there was no significant 
differences in the degree of treatment 
in the three systems. 

Oxygen utilization determinations 
in all three series revealed no differ- 
ences in rates of utilization, as deter- 
mined polarographically or mano- 
metrically. It was found that the 
initial rates per unit of volatile solids 
were higher during the early days of 
a series, when the volatile solids con- 
As 


rates 


tent in the mixed liquor was low. 
the solids built up, the 
fell (Figure 11). 


initial 
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FIGURE 10.—Effect of various oxygen tensions on the D.O. content of activated sludge. 
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FIGURE 11.—Effect of various oxygen tensions on oxygen utilization of activated sludge. 


period of zero dissolved oxygen, which 
resulted from long settling periods, 
might be responsible for the varying 
degrees of treatment, the three jars 
were fed with pure oxygen, but were 
settled for periods of 10, 60 and 120 
min. No differences were detected. 
The tests were repeated, using air and 
settled for periods of 10, 60, and 120 
min. The units with settling periods 
of 60 and 120 min. gave much poorer 
treatment results than the unit with 
10-min. settling. In these tests the 
sewage was not preoxygenated; there- 
the period of zero dissolved 
oxygen was considerably longer than 
the settling period. 


fore. 


Conclusion 


From these experiments it was con- 
eluded that the higher oxygen concen- 
trations, at levels produced when pure 
oxygen was used, do not increase the 
rate of activity of the organisms re- 
sponsible for biological waste treat- 
ment. Oxygen levels attained with air 
maintained the same activity and effi- 
ciency of treatment, provided there 


was no long period of deprivation of 
dissolved oxygen. 

When air was used, the D.O. con- 
centrations were low. When the sludge 
settled the D.O. content decreased rap- 
idly and an extensive period without 
oxygen resources ensued. This per- 
mitted some degradation in the quality 
of the biological floc. The importance 
of this factor has been recognized in 
that final settling tanks are designed 
for rapid removal of activated sludge. 
However, some damage cannot be 
avoided completely. 

What was unexpected was that long 
periods of settling, up to 2 hr., did 
not have a similar effect on the systems 
using oxygen. When oxygenation was 
eut off, measurable oxygen was only 
found for 10 to 15 min. longer than 
with air. It is hypothesized that the 
higher oxygen gradient available when 
oxygen was used might increase the 
D.O. resources within the floe particles, 
perhaps even within the cytoplasm of 
the microorganisms. This oxygen, 
while not measurable as dissolved oxy- 
gen, was available to sustain the floc 
for a longer period. Perhaps if the 
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settling period had been extended be- 
yond 120 min., degradation would have 
begun. 

It has long been recognized that the 
organisms in biological floes 
without 
and without 
upon oxidized compounds in solution. 


aerobic 
sustained measurable 


dissolved oxygen 


can be 
ealling 
Considerable research work needs to 
be done to establish the mechanics in- 
volved. Some of the work should be 
done with pure cultures 
The aeration has also been 
recognized as a limiting factor in the 
activated high 
1, the 
treatment efficiency could be increased 


process 
sludge process. If a 
solids content could be maintaine: 


or the plant could be reduced in size. 
This has not been possible because of 
the inability to bring the necessary 
oxygen to the increased population of 
Work using 
for preoxygenation indicates that aera- 
tion has been 
factor. One 
increasing the 


organisms. oxygen gas 
limiting 
this is that 
oxvgen 


removed as a 
evidence of 
level of 
not increase the efficiency 


does 


The advantage of using oxygen does 
not lie in the higher oxygen concen 
tration attainable, per se, but rather 
in that the higher concentrations per- 
mit greater quantities of oxygen to be 
brought to the Henry’s 
Law permits a five-fold higher satura- 


organisms. 


tion value when oxygen is used as com- 
pared with air. In addition, a depth 
of 20 ft. permits another 50 per cent 
increase in the oxygen content, so that 
instead of a saturation value on the 
order of 10 p.p.m. the saturation val- 
ues are 75 p.p.m. 

longer a limiting 
factor, then perhaps the food for the 
microorganisms is the limit, and the 
addition of nutrients would increase 
the efficiency of the process. Or 


If oxygen is no 


per- 
haps the end products of the metabo- 
limiting and 


lism are should be re- 
These aspects, too, would be 


moved. 
fruitful 

The effect of certain organic wastes 
might be different from that of plain 


areas for research. 
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This would be another im 
portant area for investigation. 

There has been considerable interest 
in the idea that smaller floe particles, 
ereated by turbulence, might give su- 
perior results due to 


sewage. 


greater area of 
The ability to satisfy the in 
creased oxygen requirements for these 
small floe particles might bring this 
idea closer to fruition. 


contact. 


Their coneen 
tration in the bottom of an upflow unit 
might also overcome the problems of 
separating these fine floc particles 
from the effluent. On the other hand, 
increasing the oxygen gradient by 
using oxygen gas may provide dis 
solved oxygen for the centers of large 
floc particles. 
permit the use of large particles which 
can be from the effluent 
thereby permitting 
A study of the 


relationship between floc size and oxy 


Thus oxygen gas may 


separated 
more readily, 
higher overflow rates. 
gen concentration would also be of 
value 

The work at Stamford, Conn., raises 
the effect of the na- 
ture of the waste on the rate of solu 


considerable research 
another problem 


tion of oxygen gas Previous exper 
had that 


settled sewage permitted more rapid 


ence indicated strong 
solution of oxygen in the oxygenation 
than did either dilute settled 
sewage or biologically treated effluent. 
At Stamford the recirculated 
which is virtually the 
effluent, was much superior in dissolv- 
The 


solu 


column 


flow, 
same as the 


ing oxygen than settled sewage. 


factors which affect the rate of 


tion need to be investigated. 
Summary 
The process using oxygen gas for 
oxygenation in biological waste treat- 


It also 
raises many interesting new problems. 

One of the problems, the effect of 
oxygen concentration, was studied. It 
that, if 
oxygen 


ment offers many possibilities. 


was found long periods of 


zero dissolved were avoided, 


the level of dissolved oxygen did not 
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affect the efficiency of treatment nor 
the rate of activity of the organisms, 
as measured by rates of oxygen utili- 
zation. 

Much additional study of process 


mechanisms needs to be made. It is 
hoped that the excellent results 
achieved by Budd and Lambeth will 
stimulate new researches. 
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SANITARY ENGINEER CERTIFICATION 


Registered sanitary engineers, who are 
interested in being certified by The Ameri- 
ean Sanitary 


Engineering Intersociety 


Board, are reminded that application for 
filed in the 
particularly important in 
with 15 
years of satisfactory experience who may 
certified without examination, 
is possible provided application is 
Two hun- 
dred experienced men have already been 


istration should be 


This is 


near 
future. 
the case of 


sanitary engineers 


to be 


wish 
vhich 


received prior to July 1, 1957. 


certified on this basis. 

Those who are approved for certifica- 
with or without examination, will be 
roster to be known as the 
American Academy of Sanitary Engineer- 


+ 
] 
L10n, 


earried on a 


ing. Each will be certified in one of the 
following five areas of “special qualifica- 
tion”: Water Supply and Waste Water 


Disposal, Public Health Engineering, In- 
dustrial Hygiene, Radiation Hygiene and 
and Air Pollution Con- 


Hazard Control, 


trol. 

Certification by the Board is patterned 
ifter the specialty boards of the Ameri- 
ean Medical Association. Applicants 
must meet three basic requirements: 

1. Be currently registered as a profes- 
sional engineer in one of the states of the 
United States. 


2. Be a graduate of an accredited col- 
lege of engineering or have proved experi- 
ence and practice. 

3. Be engaged in some aspect of sani- 
tary engineering with at least eight years 
of satisfactory experience. 


The which must be taken 
by applicants with less than 15 years ex 
perience, and by all who apply for cer- 
tification after July 1, 1957, will consist 
of two parts—written and oral. The writ- 
ten examination will be of the multiple 
type. The oral examination will 
be taken before a board composed of dip 
lomates of the American Academy of Sani- 
It is anticipated that 
two general examinations will be held each 
year that the first of these will be 
given in 1957. An application fee of 
$10.00 must accompany each application; 
the examination fee is $25.00 and must be 
paid regardless of whether or not the ex- 
amination is waived. 

Copies of the Certificate of Ineorpora 
tion of Bylaws of the American Sanitary 
Engineering Intersociety Board, Ine., and 
application forms may be obtained from 


examination 


choice 


tary Engineering. 


and 


the Board Secretary, Francis B. Elder, 
American Sanitary Engineering Inter- 
society Board, Inec., 33 West 39th Street, 


New York 18, N. Y. 


B.O.D. REDUCTION BY CHLORINATION OF PHENOL 
AND AMINO ACIDS 


By Ropert 8. InGots * AND GEORGE M. J Aacoss 1} 


Engineering Experiment Station and School of Ciwil Engineering, 


Georgia Institute of Technology, 


The Committee on Sewage Works 
Practice of the Federation of Sewage 
and Industrial Wastes Associations 
published Manual of Practice No. 4, 
‘*Chlorination of Sewage and Indus- 
trial Wastes’’ in 1951 (1 From a 
review of the literature to that time, 
it was concluded that 1.0 p.p.m. of 
chlorine produces a reduction of 2.0 
p.p.m. or more in the B.O.D. of sewage. 

In a laboratory study, Griffin and 
Chamberlain (2) indicated that the 
first 35 p.p.m. of chlorine might reduce 
the B.O.D. of raw 200 
p.p.m. while the next 100 p.p.m. of 
chlorine gave very little further re- 
duction in the B.O.D. This would in- 
dicate that, per unit of chlorine, small 
much effective than 
large doses in the reduction of the 
B.0O.D. The chlorine is much more ef- 
fective in reducing the B.O.D. in raw 
sewage than in biologically treated ef- 
fluents. 

Snow (3) indicates that there are 
both qualitative and quantitative 
changes in decomposable materials in 
result of chlorination; 
this is demonstrated by changes in the 
rates of the B.O.D. reactions. No 
specific reactions are discussed. 

In spite of extensive studies of chlo- 
rination, very few experiments on the 
reactions of specific compounds with 
chlorine have been published. It is 
the purpose of this paper to evaluate 
the relative importance of 


sewage by 


doses are 


more 


sewave as a 


specific 


Can 


‘ompounds whose chlorination 


* Presently, Fulbright Lecturer, Istit 
Milan, 


Milano, 


Ingegneria Sanitaria, Politeer 
Italy 


+t Presently, City Engineer, Colum! 


itlanta, Ga. 


bring about B.O.D. reductions in sew- 
age. 


Theoretical Considerations 


The reduction in the B.O.D. 
by chlorine is surprising, for the 
equivalent weight of chlorine is 4.5 
times the equivalent weight of oxygen. 
Thus, on a simple theoretical basis, 
the reduction in the B.O.D 
sewage should be 0.23 
p.p-m. of chlorine, or approximately 
one-tenth of the observed reduction. 
In 1953, Ingols et al. (4) showed that 
chlorination of alanine produces py- 
ruvie acid according to the equation: 


large 


value of 
p.p.m. per 1.0 


2 CH.,CHNH.COOH., + 5 HOC! 
—2 CH,COCOOH +N, 
+3 H,0+5 HCl...(1) 


The ultimate B.O.D. value of alanine 
requires six atoms of oxygen per mole- 
cule while the ultimate B.O.D. value 
of pyruvie acid will require five atoms 
of oxygen, as shown in the following 
equation : 


2 CH,CHNH,COOH + 6 O, 

—2 NH, +6 CO,+4 H,O...(2 
2 CH,COCOOH +5 O, 

—6 CO, +4 H,O. 

This would indicate that 1.0 p.p.m. of 
chlorine will reduce the B.O.D. of the 
alanine by 0.09 p.p.m. or only four 
per cent of the observed reduction by 
1.0 p.p.m. of chlorine in sewage. Since 
all other common amino acids except 
glycine have a higher molecular weight 
than alanine the theoretical reduction 
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in the B.O.D. value would be less than 
four per cent of the observed values. 

The removal of the amine group by 
chlorine results in direct oxidation of 
the organic compound with no substi- 
tution of the chlorine in the by-prod- 
uct. On the other hand, chlorine may 
react in water to substitute in organic 
compounds such as phenol even at pH 
values of 8.0 or 9.0 as evidenced by the 
development of chlorophenol tastes in 
drinking water. Thus, phenol plus 
chlorine readily forms trichlorophenol 
according to the following equation: 


3 HOC] + C,H,OH > 
C,H,Cl,OH + 3 H,O...(4) 
The ultimate B.O.D. value of phenol 


may be represented by the following 
equation : 


t C,H,OH + 28 0,> 
24 CO, + 12 H,O...(5) 


while the simplest equation for the 
complete oxidation of trichlorophenol 
in a B.O.D. test might be represented 
by the equation: 


t C,H,Cl,OH + 25 0,> 
24 CO, + 6 H,O + 12 HCl... (6) 


This equation indicates the rupture of 
a carbon-chlorine bond for which, as 
far as the authors know, there is no 


enzyme system available. It is real- 
ized, therefore, that this equation is 
strictly theoretical and impractical. 
If, however, these equations are com- 
pared, then it can be seen that 1 mg. 
of chlorine should reduce the oxygen 
demand by approximately 0.1 mg. of 
oxygen. Furthermore, it is realized 
that chlorinated hydrocarbons are used 
as fungicides. Thus, trichlorophenol is 
likely to show a much smaller actual 
B.O.D. value than the possible B.O.D. 
value of 224 mg. of oxygen. But 
even a complete reduction in the 
B.O.D. will require 213 mg. of chlo- 
rine or almost 1 mg. of chlorine for 
the removal of 1 mg. of B.O.D. 
Because the theoretical reductions 
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in the B.O.D. of chlorine susceptible 
organic compounds are so much less 
than the observed value of the B.O.D. 
loss in sewage, it was considered of 
interest to observe the B.O.D. changes 
in several amino acids and phenol 
after chlorination. 


Methods 


The amino acids, alanine, glycine, 
tyrosine, methionine, valine and as- 
partic acid, have been used in this 
study. In all the studies with the 
dilution technique, the amino acids 
were dissolved to give a concentration 
that would result in a _ theoretical 
B.0.D. value of 6.0 p.p.m. The chlo- 
rinated amino acids were diluted to 
the same molecular concentration as 
the original amino acid. The B.O.D. 
tests of the amino acid and the re- 
spective keto acid were prepared with 
the same seeded dilution water. The 
chlorination of each amino acid was 
carried out with an excess of 10 per 
cent chlorine when compared with the 
theoretical amount required for the 
reaction shown in Eq. 1. After a 24- 
hr. reaction period the excess chlorine 
was removed by exposing the solution 
to intense ultraviolet radiation. The 
residual chlorine had to be less than 
0.1 p.p.m., as determined by the starch 
iodide test before it was diluted 15 
times for the B.O.D. test. For each 
B.O.D. value by the dilution tech- 
nique, eight replicate individual bot- 
tles were prepared and titrated. 

In addition to this survey of the 
amino acids, the intensive study of 
alanine was made because of its sim- 
ple structure and the commercial avail- 
ability of the by-product, sodium 
pyruvate. The B.O.D. values of the 
chlorinated alanine and pyruvie acid 
(supposedly identical) were carefully 
compared. These comparisons were 
carried out by both the dilution and 
respirometer techniques (Warburg or 
Seirp). A comparison using the di- 
lution technique was made of the 
B.0.D. value of phenol with commer- 
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TABLE I.—20-Day B.O.D. Values for 


B.O.D 
A Nat ] ( 
The ical A 
Alanine 
Dilu I O6 72.5 RO* 
VW yur O6 73.0 80 
Glyeine 18 65.0 2 or | 
Aspar acid 96 118.0 SO 
Valine 192 133.0 176 
Methionine 116 117.0 100 
¥'vrosine 304 202.5 288 
* This is the value for the B.O.D. of equiv 
64 mg. per millimole. 
cial trichlorophenol and chlorinated 


Results 
A 


Is given 


summary of the amino acid data 
in Table I. From the data 
for valine and aspartic acid, it is evi- 
that the reduction of the B.O.D. 
values are approximately theoretical. 
The B.O.D. values in the dilution tech- 
for the 
reductions 


dent 


and 
from chlorination 
are several times the theoretical 
the Warburg respirometer tech- 
residual B.O.D. value of the 


three 


niques 
indicate 
that 
With 
nique the 


glycine alanine 


thlorinated alanine is only per 


eent of the theoretical value, but even 


TABLE II.—Comparison of the B.O.D. 


USTRIAL WASTES 


March, lf , 


Natural and Chlorinated Amino Acids 


Re 
( - Rati 
, Red 
+ Ie 
Resul 
Tt 
A I t Actual 
23.4 16 18.8 3.06 
2.6 16 70.0 1.37 
6 27.5 16 or 32 7.5 2.32 
7 7 16 90.3 1.27 
113 If 19.7 1.23 
112.0 16 5.0 0.31 
OS 16 93.8 5.87 
uent pyru The tual test value was 


then 
to 
3.O.D. 


175 mg. of chlorine is required 
| 70 of 


T red 


or 
mw A a 


iction oj} p.p.m. 


['yrosine, with its high B.O.D 
state, the largest 
actual drop because of chlorination, as 
well as the largest ratio of 
of actual to theoretical 
The B.O.D. value of natural methio- 
nine is much less than the theoretical, 
the in the B.O.D. 
ies for the natural and chlorinated 
thionine is much smaller than it 
for any of the other amino acids tested. 
The fact that the B.O.D. results for 
methionine do not agree with the theo- 
retical 


value 
the has 


natural 


in 


reduction 


while difference 


val) 
1 


Val 


mé 1S 


values has also been shown by 


Values of Phenol and Trichlorophenol 


Ad B.O.D B.A D Rody t 
| | 
stint Con 
Pri D. | D TI 
l 10 3.9 $1.7 
9 g 1 3.4 1.9 00.2 0 to 10 
5 5 1.9 2.6 0.20 7 
{ 0 10 0.4f 0.3f >0.25 > 10» 
5 10 2.1 2.9 10 0.3-0.5 15> 
6 10 10.5 0.5 1.1] 0.35 12 
7 10 91 0.4t 0.3f >0.25 > > 
* On a molar basis. 
t The ratio of chlorine to phenol should give amounts of trichlorophenol in the mixture com- 
parable to the mixtures in Nos. 2, 3, and 4 
t The negative B.O.D. values indicate more oxygen remaining than was found in the seeded 
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Sawyer (5 Accordingly, the methio- oretical value. This would indicate 


nine results are not discussed. 

A comparison of the B.O.D. values 
of phenol and trichlorophenol is given 
in Table II. It may be seen that there 
is actually a reduction of 50 per cent 
in a 1:1 molar mixture of phenol and 
trichlorophenol (commercial material 
where a 5 per cent reduction in the 
3.0.D. might be expected according 
to theoretical considerations. This 
would indicate essentially no utiliza- 
tion of the trichlorophenol by the mi- 
eroorganisms. In pure trichlorophe- 
nol, the seed exerts less B.O.D. than is 
exerted by the control. This would 
indicate a toxic effect by the trichloro- 
phenol on the seed organisms. 


Discussion 


It has that when 
chlorine is added to tyrosine, the mole- 
cule is altered so that chlorine dioxide 
cannot react with it to produce color. 
It was assumed that chlorine was sub- 
stituted in the phenol ring and thus 
interfered with the quinoid formation 
that chlorine dioxide 
and certain unpub- 
lished data, it is known that phenol 
ean be readily chlorinated to form 2, 
1, 6 trichlorophenol at pH 8.0, and 
from the data presented in this paper 
it is evident that trichlorophenol has 


been shown (6) 


oceurs between 


tyrosine. rom 


a much lower B.O.D. value than phe- 
nol. By analogy, it can be reasoned 
that a partially chlorinated phenol 


ring of the tyrosine would be less 
readily available biologically than the 
normal ring. This chlorination of the 
phenol ring of the tyrosine could ex- 
plain the large reduction in the B.O.D. 
of the tyrosine upon chlorination. 
From the B.O.D. value of the nat- 
ural glycine in relation to the theoreti- 
eal value, it would appear that there 
considerable nitrification in the 
B.O.D. test of the natural acid. When 
the actual value is with re- 
spect to the value, the 
B.O.D. eaused by chlori- 
nating the glycine approaches the the- 


was 


reduced 
theoretical 
reduction 


that the 28 p.p.m. B.O.D. of the chlo- 
rinated glycine is a normal value. 

The B.O.D. values for valine and as- 
partic acid, both natural and chlori- 
nated, agree so well with the theoreti- 
cal values that they would appear to 
support the theoretical 
Eqs. 1, 2, and 3. 


reactions of 
In these equations it 
was shown that chlorinating an amino 
acid produces the proper keto acid, 
and that the keto acid 
atom of oxygen 


uses one less 
for the oxidation of 
each molecule than is used in the oxi 
dation of a molecule of the original 
amino acid. 

The B.O.D. value of the chlorinated 
alanine has been carefully studied for 
products other than pyruvie acid in 
order to explain the large reduction 
that was obtained. It has been re- 
ported (7) that under certain condi- 
tions decarboxylation of the pyruvic 
acid can take place during the chlori- 
nation reaction with alanine to pro- 
duce acetaldehyde. In the presence of 
an excess of chlorine the acetaldehyde 
should be oxidized to acetic acid. In 
this case the odor of vinegar should 
be distinguished rather than the burnt 
odor of pyruvie acid; acetie acid has 
never been detected during the chlori- 


nation of alanine with an excess of 
chlorine. The lanthanum test for 
acetic acid under the conditions of 


work performed in 


negative. 


this study was 
Culver and Morris (8) have 
indicated that chlorine or hypochlo- 
rous acid may remove four atoms of 
hydrogen from glycine under certain 
conditions with decarboxylation to pro- 
duce hydrocyanic acid. 
the B.O.D. to If a similar re- 
action occurred with alanine to form 
acetonitrile, the degree of toxicity of 
acetonitrile would be important. <A 
few determinations soon showed that 
acetonitrile is not toxic. This agrees 
with the work reported by Mills and 
Stack (9) Acetonitrile apparently 
does not explain the low B.O.D. value 
of chlorinated alanine. 


This reduces 
zero. 
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The fact that decarboxylation of 
pyruvic acid may occur during the 
chlorination of alanine would indicate 
that side reactions can occur. Easy 
substitution of chlorine in the methyl 
group of acetone is well established. 
A small amount of chlorinated pyruvic 
acid would greatly reduce the B.O.D. 
value of the pyruvie acid. Pyruvie 
acid (commercial sodium pyruvate) 
ean be chlorinated and a small re- 
duction in the B.O.D. can be obtained, 
but it is not sufficient to equal the 
B.O.D. value of chlorinated alanine. 

In working with the hydrocarbon 
phenol instead of the amino acids, it 


can be shown that substitution of 
chlorine in the benzene ring causes 
a marked reduction in the B.O.D. 


The large amount of chlorine required 
for the formation of trichlorophenol 
indicates that the trichlorophenol must 
be very toxic at low concentrations in 


order to obtain a reduction in the 
B.0O.D. value equal to twice the 
amount of chlorine added. Certain 


data indicate that the trichlorophenol 
is apparently inert in the B.O.D. test 


rather than toxic, in an equi-molar 
mixture of phenol and trichlorophe- 
nol. Therefore, there is only a small 


reduction in the B.O.D. value per mil- 
ligram of chlorine added. 


Conclusions 


The B.O.D. values of valine and as- 
partic acid are reduced to approxi- 
mately the theoretical values by chlo- 
rination. Chlorination reduces the 
B.O.D. values of glycine, alanine and 
tyrosine in increasing ratios (up to 
six-fold for the tyrosine) when com- 
pared with the theoretical amounts. 

The B.O.D. value for phenol is re- 
duced by the formation of trichloro- 
phenol upon chlorinating the phenol 
at pH 8.0. The trichlorophenol ap- 
pears to be more inert than toxic. 

The data not show a B.O.D 
reduction approaching the average 
value of 2.0 mg. per liter of B.O.D. 
per milligram per liter of chlorine, as 


does 
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has been obtained in sewage treatment 
plant chlorination studies. This may 
mean that some substance in sewage 
reacts with chlorine to form a very 
toxic by-product or that some residual 
of the chlorine is still present in the 
sewage samples to interfere with the 
seed in B.O.D. tests. 
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DETERGENT BUILDERS AND B.O.D. 


By George W. MALANEY AND WALDRON D. SHEETS 


Department 


of Bacteriology and Engineering Experiment 


Station, Respectively, 


The Ohio State University, Columbus, Ohio 


Although a considerable amount of 
research has been undertaken concern- 
ing the effects of synthetic detergents 


upon sewage treatment processes, 
many questions remain unanswered. 
In the past, interest has centered 


mainly on the surface-active agent 
which is considered the active part of 
the detergent formulation, insofar as 
cleaning is concerned. However, only 
20 to 35 per cent of the detergent is 
surfactant; the remainder of the 
formulation consists of a variety of 
organic and inorganic materials com- 
pounded with the surfactant. These 
materials, which have been given the 
name ‘‘builders,’’ are reported to aid 
the cleansing action of the surface- 
active agent. Bogan and Sawyer (1) 
(2) have described the effects of pure 
surface-active agents upon the bio- 
chemical oxygen demand ef sewage. 
Such data help to a certain extent in 
predicting the effects a given sub- 
stance will have on the aerobic biologi- 
eal processes of treatment. 
This paper reports on an investigation 
to determine the effects of the common 
detergent builders on the B.O.D. test. 


sewage 


Materials and Methods 

Domestic sewage is a heterogeneous 
mixture of many substances in vary- 
ing concentrations; therefore, it was 
necessary to use a synthetic sewage. 

The medium was prepared 
from Difeo lactose broth and sterilized 
according to the manufacturer’s di- 
A working solution of this 
medium was prepared fresh each day 
by diluting 5 ml. of the sterile stock 
solution to 125 ml. with distilled water. 
This solution was seeded with 24-hr. 


stock 


rections. 


settled sewage (1 ml. of seed to 100 
ml. of working solution). The 5-day 
B.O.D. of this synthetic sewage was 
approximately 350 p.p.m. 


Builders Studied 


The following 
all of chemically 
studied : 


builders, 
grade, were 


detergent 
pure 


1. Sodium tripolyphosphate (Mon- 
santo Chemical Co., St. Louis, Mo.) 

2. Sodium hexametaphosphate 

3. Sodium phosphate, tribasic 

4. Tetrasodium pyrophosphate 
( Westvaco New York, 
N. Y.) 

5. Versene Fe-3 (Bersworth Chem- 
ical Co., Framingham, Mass.) 

6. Versene regular 

7. Sodium bicrabonate 


Chemicals, 


8. Sodium carbonate 

9. Sodium ecarboxymethyleellulose 
(E. I. duPont deNemours and Co., 
Wilmington, Del. 

10. Sodium metasilicate (Pennsyl- 
vania Salt Mfg. Co., Philadelphia, 


Pa.) 

11. Sodium silicate (Procter & 
Jamble Co., Cincinnati, Ohio) 

12. Sodium chloride 


Standard solutions of these com- 
pounds were stored in the refrigerator 
in order to prevent development of 
microbial growth. 


Laboratory Technique 


The standard dilution B.O.D. test 
(3) was used in this study. The di- 
lutions were prepared in a specially- 
designed graduated glass cylinder 
equipped with a convenient draining 
tube. Exactly 10 ml. of the seeded 
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synthetic sewage were added to a 
small volume of dilution water in the 
cylinder, followed by the desired vol- 
ume of standard builder solution. The 
volume was made up to 1,000 ml. and, 


after thorough mixing, two water-seal 


B.O.D. bottles were filled. The initial 
dissolved oxygen content was deter- 
mined on the first bottle, while the 
second bottle was ineubated at 20 


run, controls 
but 
builder 


On each 
the 
addition of a 


C. tor 
were set up in 
without the 


5 days. 


Same way 


The concentrations of builder used 
in each run were 10, 20, 50, 80, and 
100 p.p.m These concentrations rep- 


resented the content of builder after 
the synthetic sewage had been diluted 


sufficiently to obtain 30 to 70 per cent 
oxygen depletion in five days. Obvi 
ously, these concentrations would rep- 


higher coneentrations in 
undiluted 


resent much 


the original sewage 


Experimental Results 
the materials 


values of th 


influence ot test 
B.O.D 


is shown graphically 


The 
on the synthetic 
in Fig- 


sewage 


ures 1 and 2. The data in Figure 1 


are plotted as an increase or decrease 


1 


in the oxygen depletion based on the 


depletion of the control as 100 


cent For convenience in plotting, 
— sisliiananiamagninsiamiitnti 
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two-cycle semi-logarithmic paper was 
used, and each curve represents the 
mean values of five individual runs. 
Considering 100 per cent as the base 
line (ze., the B.O.D. of the control), 
a curve with a positive slope indicates 
an inerease in the rate of oxygen de- 
pletion. A curve with a negative slope 
the 
(B.0.D.). 
relative 
oxygen depletion in per cent of con- 


rate of 
These 


values since 


decrease in 
depletion 
curves represent 


indicates a 
oxygen 


trol, resulting from a given increment 
of builder, will vary with the B.O.D. 
value of the synthetic sewage. How- 
ever, use of the standardized synthetic 
sewage kept the B.O.D. value of the 
control fairly constant (350 p.p.m., 
plus or minus 15 per cent 

Nine of the 12 compounds tested in 
fluenced the value of the 5-day B.O.D. 
The exceptions were sodium chloride, 
sodium sodium tri 
polyphosphate, which showed no ac- 


bicarbonate and 


tivity in the concentrations employed. 


In previous work it was shown that 


the common builder, sodium sulfate, 
also is inactive in concentrations up 
to 100 p.p.m. (4). 


Versene regular, Versene Fe-3, and 
sodium carboxymethyleellulose showed 
.O0.D. At the 100 


level the two versenes inereased 


an inerease in 
p.p.m 








PPM 


FIGURE 1.—Per cent oxygen depletion due to detergent builders compared with 
depletion of control. 
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FIGURE 2.—Oxygen depletion resulting from the addition of detergent builders to a 


seeded synthetic sewage. 
the B.O.D. value by about 35 per cent, 
whereas sodium carboxymethyleellu- 
lose was roughly twice as active as the 
versenes. 

The substances producing a decrease 
in B.O.D., presumably by inhibiting 
the B.O.D. organisms, included sodium 
hexametaphosphate, tetrasodium py- 
carbonate, tri- 
basic sodium phosphate, sodium sili- 


rophosphate, sodium 


cate, and sodium metasilicate. Of 
these, the first two showed only a 
slight effect. Tribasie sodium phos- 


phate, and sodium carbonate were con- 
siderably more active, whereas sodium 
silicate and metasilicate 
edly inhibitory. 

In Figure 2 the data are plotted as 
the increase (positive values) or de- 


were mark- 


erease (negative values) in oxygen de- 
pletion resulting from added inere- 
ments of builder. The curves are 
plotted from points representing the 
mean of five of which 
obtained subtracting the 
B.O.D. value of the synthetic sewage 
(uncorrected for dilution) from the 
B.O.D. value of the synthetic sewage 
containing the selected concentration 
of builder (also uneorrected for dilu- 
tion). 


values, each 


was by 


The curve in each ease repre- 
that part of the total B.O.D. 


sents 


(For legend see Figure 1.) 


which is traceable to the builder, i.¢ 
the B.O.D. of the test material. 

In most cases, the change in oxygen 
depletion to straight- 
line function of the builder econcentra- 
tion; therefore, the rate of change is 
the slope of the curve: 


* 


appears be a 


m= 


Ax 
Change in oxygen depletion (p.p.m.) 


Builder concentration (p.p.m.) 


The slopes of the lines were deter- 


mined by calculating the regression 
coefficient by the method of least 
TABLE I.—Rate of Change in Oxygen 


Depletion and B.O.D. of Detergent 


Builders 
| | 5-Da 
Builder 4v =| BOD 
ar | (p.p.m.) 
Sodium tripolyphosphate | 0.000; 0 
Sodium hexametaphosphate | —0.002 
Sodium phosphate, tribasic 0.020 | 
Tetrasodium pyrophosphate | —0.004 


Versene Fe-3 
Versene regular 


0.016 | 16,000 
0.010 | 10,000 


Sodium bicarbonate 0.000 0 

Sodium carbonate —0.017 | 

Sodium carboxymethylecellu- 0.028 | 28,000 
lose 

Sodium chloride | 0.000 0 
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squares. Where the curves apparently 
do not represent straight-line relation- 
ships, values were not calculated. The 
B.0.D. value of the stimulatory sub- 
stances was obtained by multiplying 
the rate of change by a factor of 
1,000,000. These values are given in 
Table I. 
Discussion 

Just as in the case of pure surface- 
active agents, detergent builders ex- 
hibited characteristic effects, although 
none had an iodine demand or caused 
interference during titration in the 
Winkler dissolved oxygen method. 

A number of these compounds were 
responsible for an the 
B.O.D. of the sewage, presumably be- 
cause they are metabolized by the sew- 
Another group 
apparently inhibited the microorgan- 
isms responsible for biological oxida- 


increase in 
age microorganisms. 
tion, causing a decrease in the 5-day 


B.O.D. values. 


B.O.D. Activity 


A comparison of B.O.D. activity 
with the chemical structure of the 
builders is interesting. Those com- 


pounds which increased the B.O.D. are 
essentially organic in nature. 
regular and Versene Fe-3 are sodium 
ethylene-diamine-tetra acetic 
acid, while sodium carboxymethylcel- 
lulose is an acetyl derivative of cellu- 
lose. All branched-chain 
compounds. In addition, the glucose 


Versene 


salts of 


are earbon 


units of cellulose are considered to 
possess a cyclic configuration. These 
compounds were metabolized, but 


showed much lower B.O.D. values than 


the majority of the surface-active 
agents (1)(2)(4 A common feature 
of the surfactant molecule is the long, 


straight carbon chain. The present 
observations lend further support to 
the conclusions of Bogan and Sawyer 
(1)(2) that the microorganisms can 
metabolize long carbon chains more 
readily than cyclic carbon compounds. 
The data also suggested that branched- 
chain carbon compounds are attacked 
less readily than the long chains. 
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Inhibitory Effects 


The inorganic builders were either 
inhibitory or inactive. Sodium carbon- 
ate, sodium phosphate, and sodium 
metasilicate have been previously es- 
tablished as bacteriostatic or bacterici- 
dal, but inhibitory activity in such 


low concentrations was rather unex- 
pected. However, in no instance was 


the inhibition 100 per cent complete 
in the concentration range employed, 
as it was in the case of the cationic 
detergent, cetyl-pyridinium chloride 
(3). The latter compound, at 6 to 8 
p.p.m., prevented completely the bio- 
logical oxidation of the seeded syn- 
thetic sewage. The curves for sodium 
silicate and sodium metasilicate 
gest a limiting concentration, beyond 
which additional builder has no effect. 
This, in turn, suggests that the com- 
pound affects only a limited number 
of the sewage microflora. 

Of the phosphate compounds tested, 
only the tribasic form caused appreci- 
able inhibition. It had been expected 
that the three complex phosphates, all 
sequestering agents, might show con- 
siderable activity as a result of this 
property, possibly by tying up ions 
essential to bacterial metabolism. How- 
ever, all the phosphates tried failed to 
produce significant changes in the 
B.O.D. value of the sample. It is 
possible that they become increasingly 


sug- 


inhibitory at concentrations greater 
than 100 p.p.m Furthermore, the 


type of microorganisms present will 
probably influence the results. The 
versenes, which are also complexing 
agents, were not inhibitory, but this 
fact is not significant since these ma- 
terials were probably degraded by the 
sewage microorganisms. 


Significance 


Knowledge of the activity of deter- 
gent builders independent of surface- 
active agents has significance because 
many of the latter are metabolized by 
the sewage microflora and thus are 
eliminated entirely or in part. This 
apparently would leave the builders 
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free to exert their specific effects. 
Actually there is little recorded in- 
formation as to the fate of builders 
during passage through the sewage 
treatment plant. 

In terms of the B.O.D. test itself, 
the effects of these materials are rela- 
tively insignificant. For example, so- 
dium metasilicate at 20 p.p.m. de- 
pressed the B.O.D. by 32 per cent. 
Assuming a weak sewage with a B.O.D. 
of 100 p.p.m., it would require a di- 
lution of 1:20 to get a depletion of 
30 to 70 per cent. This means that, 
to have 20 p.p.m. sodium metasilicate 
in the diluted sewage, there would 
have to be 400 p.p.m. in the undiluted 
sewage, This concentration is far be- 
yond the range of builder concentra- 
tion that would be expected in do- 
mestic sewage at the present time, or 
in the foreseeable future. Estimates 
made from available data place the 
present upper limit of total builder 
content in sewage at approximately 30 
p.p.m. Incomplete experimental data 
indicates a much lower concentration. 
There is no information on the rela- 
tive proportions of the various build- 
ers in sewage. 
of activated sludge or 
trickling filter treatment, the results 
are more significant. If 20 p.p.m. so- 
dium metasilicate inhibits biological 
oxidation in the B.O.D. test bottle by 
32 per cent, then it might be reason- 
able to expect that a constant con- 
centration of this compound at 20 
p.p.m. would also inhibit biological 
oxidation on the trickling filter or in 
the activated sludge tanks. Whether 
this is the true situation remains to 
be determined. 


In terms 


Summary 
An investigation of the effects of 
common detergent builders on the 


B.O.D. test revealed that, in the con- 
centration range 0 to 100 p.p.m.: 


1. None of 


had an 


the compounds tested 
iodine demand or interfered 
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with the Winkler dissolved oxygen 
technique. 

2. The organic type builders, Ver- 
sene regular, Versene Fe-3, and so- 
dium carboxymethyleellulose, increased 
the B.O.D. value of the synthetic sew- 
age. It is suggested that this activity 
is a function of the susceptibility of 
the chemical structure of the builder 
molecule to metabolism by the sew- 
age organisms. 

3. Six of the inorganie type build- 
ers restricted the B.O.D. value of the 
synthetic sewage to a lower value com- 
pared with the control. Listed in 
order of increasing inhibitory activity, 
these compounds were sodium hexa- 
metaphosphate, tetrasodium pyrophos- 
phate, sodium carbonate, tribasic so- 
dium phosphate, sodium silicate, and 
sodium metasilicate. 

4. Three of the inorganic builders, 
sodium chloride, sodium bicarbonate, 
and sodium tripolyphosphate, were in- 
active. 

5. The possible effects of detergent 
builders on the biological sewage treat- 
ment processes must be considered and 
studied. 
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CALIFORNIA FRUIT AND VEGETABLE CANNERY 
WASTE DISPOSAL PRACTICES * 


By Wm. J. 


Consulting Er 


Kruit and vegetable canning is one 
of the major sources of income in the 
State of About 15 
that 
preclude continua- 


California. 
was apparent 
population would 


years 
ago it increasing 
tion of casual cannery waste disposal 
practices of the canneries, municipali 

sanitary districts. In 1949 
the state water pollution control au- 


ties, and 
thorities established the broad criteria 
would 
have to be accomplished without caus- 


that cannery waste disposal 
fisheries, (b) an 
sulfide 
to other be ne 


ing (a) damage to 


odor nuisance or hydrogen 


damage, or (ec) damage 
ficial 


waters 


uses of surface or undergr 

These requirements are being met in 
all localities of the state, largely by 
treatment of liquid through 
public works and by private removal 
solid The 
seasonal character of 
introduces un- 


wastes 
and disposal of garbage 
and 
this disposal 


magnitude 
problem 
into the 


long range 


usual needs developu Oy of 


area-wide sewerage plans. 


Economic Importance 

The canning industry owes its birth 
to Napoleon can- 
nery in the United States was located 
in Baltimore, Md., and the first Cali- 
fornia cannery apparently was estab- 
lished in 1854 in San Franciseo. The 
industry began to expand during the 


The first successful 


29th Annual Meeting, 
and Industrial Wastes 


Angeles, Calif.; Oct. 8-11, 1956. 


* Presented at the 
Federation of 


Assns.: Los 


Sewage 


yineer, Burlingame, 


O'CONNELI 
Calif. 
period 1870 to 1880, when can-making 


Peaches 
fruit to be canned com- 


machinery was introduced 
the first 
mercially in California 

The early fruit and vegetable can 


ning plants grew from small local op 


were 


erations and accumulated their capital 
investments period of 
the amounts in 
facilities in the 
industry up until 15 years ago aver- 
about $1.00 per 
production capacity. 


over a many 


years. In general, 
vested in production 
aged ease of annual 
However, today 
the increase in construction and equip- 
ment costs is such that the replacement 
value of the 


Case ot 


plants is approximately 
$5.00 per 
capacity. 


annual production 
the canning 
Cali 
fornia canners lead in the production 


California is unique in 
of cling peaches and ripe olives 


of apricots, asparagus, spinach, and 
tomato products such as paste, puree, 
and hot sauce. Olive canners produce 
large quantities of green olives, most 
of which are shipped in bulk to the 
East Coast for repackaging. Growth 
of the fruit and vegetable canning in- 
dustry in California inereased sharply 
during the rapid population growth of 
the the 1940’s. Continued 
growth in the industry is predicted at 
the same rate as the population growth 
of the United States. 
the 


state in 


fruit and 
table canning industry increased more 
than 400 1917 and 


1947. Today the industry processes 


Production in 


veve- 


per cent between 
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more than 3,000,000 tons of fruit and 


egetables annually. The quantity of 


eanned is about as follows: 


produets 


() —_ 

Peaches, cling 500,000 
Pears 190,000 
Apricots 50,000 
. I ree 50,000 
25,000 
13,000 
( nerries 5,000 

2,000 

8,000 
843,000 


30,000 
i 600,000 
Tomatoes 1,600,000 

paragus 40,000 
Spinach 20,000 
5,000 
5,000 
2,000 
15,000 
Subtotal 2,317,000 
rotal, 3,160,000 


Other vegetables 
industry 


Canning Industry Centers 
Ky uit 


cated near the sources of raw prod- 


and vegetable canneries are 
icts and close to the supply of seasonal 
labor. Thus all of the 251 California 


fruit and vegetable canneries are lo- 


cated near or in principal communities 
f the Sacramento-San Joaquin Val- 
ley, around San Francisco Bay, and 


Los 


Angeles and Orange Counties. 


Typical Operations 
Tomato Cannery 


A typical tomato 
1) in the median production range will 


cannery (Figure 


process about 50 tons of tomatoes per 


hour into solid pack tomatoes along 
vith some combination of tomatoes in 
puree, tomato juice, catsup, tomato 


and tomato paste. This opera- 
tion lasts for 60 to 75 days in a normal 
during all or part of the time 
the plant operates two shifts per day. 


Sauce 
season: 


Water used in the packing operation 
amounts to about 

Tomatoes are delivered to the plant 
the fields in lug and 
dumped into soak tanks, Clean water 


3,300 g.p.m. 


from boxes 
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IS constantly being added to the soak 


tanks to replace the overflow which 
dirt, 
from the 


the tomatoes have 


microorgan 
After 
been earried through 


carries leaves, and 


isms washed tomatoes. 


the soak tank, they are sprayed with 


fresh water under considerable pres- 
sure, to cut out and wash away por- 
tions of the tomato which have been 


the 
then cut out by hand and 


varbage 


softened. Unsound 
tomato ar 
handled as 


tions of the 


portions of 
The sound por- 
tomatoes which have been 
trimmed are used in 


standard pack 


tomatoes or for comminuted 


products. 


some 


Tomatoes selected for 
next 
scalder where they are 


canning pur- 
through the 
subjected to 
water, or are put 
The peeled 
transferred 
to the canning tables and packed in 


poses are passed 


steam or boiling 
through a 
and 


peeler. 


j 
flama 
iam | 


cored tomatoes are 
cans, Which remain unsealed while they 
are passed through the exhaust box. 


After exhausting, the cans are 
closed and processed at a minimum 
temperature of 212 IF. It is im- 


portant that the cans then be 
quickly and uniformly. 

The tomatoes for 
puree, sauce, paste, and catsup is ear 
ried out in a similar manner to can- 
ning tomatoes, up through the peeling 
step. After peeling, the tomatoes are 
run through a pulper. The mechanism 
customarily used forces the fluid and 
pulp cells through a fine sereen, thus 
giving a suspension of finely divided 
pulp. The and 
fibre particles are separated and di 
verted to waste flows where they ari 


cooled 


processing of 


seeds, skins. 


coarse 


recovered for livestock feed. 
is then concentrated, either in open 
kettles or The final 
step is cooling of the cans with water. 

Tomato preparation 
the usual preliminary steps of wash 


The pulp 


under vacuum. 


juice involves 
trimming, and 
Thereafter, the tomatoes are 
Probably the 
practice in 


ing, inspection and 


sealding. 
given a light pressing 
California 


most common 
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SEWAGE 
canneries is the preheating f the 
closing of the 
212° F 

Ch eans are then 


filling and cans, 
and processing at 
water-cooled by 
spraying or immersion. The partially- 
extracted pulp from the juicing opera- 
the manufacture of 


other tomato products. 


tion is used in 


important operation in the 


‘essing of tomatoes is the washing 
field boxes. This is necessary 

to prevent the development of a heavy 
ad of microorganisms and _ possible 
ST lage of tomatoes enroute te the 


Pe / h Pros é SSUNG 
\ typical peach cannery 
l ir tn 


median position in ou 


will process about 29 


tons of pe 


per hour 


This operation lasts 35 to 
lia 
or part of the time the 
ates two shifts per day. 

Peaches are received at the cannery 


normal season: dur all 


cannery oper 


lug boxes. The first operat is to 
it them in half and remove the pits 
The halves are belt-conveyed to the 
peeler, where they are treated th a 
dilute hot lye solution. The system 


is usually cleaned and a 


new s 
made 


that 


of lye is 
shift At 
scharged to the sewe 


up at the end of each 
time the spent lye is 


rs and t] eler 
eaned, 
After the lve treatment, the | hes 


ire subjected to water sprays under 
pressure to remoy tne 


skins and excess lye. During the 


' sorting, trimming, grading, 


the fruit is usually han- 


water sprays to insure 


and protect quality 


next 


l¢ + } ‘ M4 , x 
belts to the canning department, where, 


‘he peaches are 


eonveved on 


after further inspection, they are 
placed in cans by hand. The cans 


ire carri d 


matic 


along a belt to the auto- 
syruping machine and through 
an exhaust box, where air is eliminated 
from th 


contents and the tempera- 


ture 1s 


inereased by 


means of steam. 
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The Cans are then closed, 


processed, 


and cooled with large quantities of 


wate) Cooling is main- 


tain the quality and nutritional value. 


necessary to 


The waste flows from major wet op- 


“ot 
erations 


in peach canning are as fol- 


] 1 
lows 
Waste Flow 
gal. per tor 
Operatiot of peache 
Lye peeling 50 
Spray washing 560 
Sorting, grading, slicing, 120 
ind canning 
Exhausting 50 
Processing 25 
Cooling cans 950 
Plant cleanup 845 
Total ? 400 
The B.O.D. of the untreated waste 


averages approximately 30 lb. per ton 
of peaches. 

Although the canning operations of 
other fruits and vegetables vary con 
those shown on the 


siderably from 


peach 


processing flow diagram Kis 


ure 2), major water uses and sources 
of waste flow are commonly associated 
with product washing, can cooling and 


plant cleanup. 


Proce Ssing 


Processing of eitrus in California 


has lagged behind that in other eitrus 
producing states. In the 1930’s this 

to grow 1946 
328,000 tons of citrus fruits were used 


for canning purposes alone. California 


industry began and by 


has a virtual monopoly on the canning 
of lemon products 
Portions of the various citrus fruits 


which would normally be wasted, as 


far as other canned fruit or fruit juice 
is concerned, have found a wide range 
of utilization as by-products. The av 


erage medium-size cannery (Figure 


3) will process 20 tons of oranges per 
This operation has an 8-month 
season, which shifts per 
day worked. 

When citrus juice is produced, the 
first the fruit 
considerable 


hour. 
during two 
may be 
with 


step is to wash 


detergents volumes 


fruit is then graded, 


and 
of water. The 
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trimmed and sorted, prior to juicing. treated or reduced with dilute hydro- 
After the fruit has been juiced, the chloric acid. Dilute pectin liquor is 
peel and pulp are diverted for other separated by means of screening and 
by-product use. The juice is strained, filtration, prior to concentration by 
deaerated, and pasteurized, and the evaporation. Pectin is first precipi 
‘ans cooled immediately with large tated by treatment with alcohol, and 
quantities of water. then it is pressed, shredded, dried, and 
In the manufacture of concentrates, finally milled and bagged 

ind pulp are diverted after the 


ng operation for further proces Waste Disposal Needs 


sing After the seeds are removed In 


1 


most industries, solid and liquid 
from the juice, it is passed through a wastes are incidental to or a result of 
ntrifugal separator for removal of processing losses. In fruit and vege 


the eitrus oil. The juice is then de table canning, the wastes consist of the 
ated, pasteurized, and evaporated peelings, pits, cores, and other in- 
vacuum pans edible portions of fruits and veg 
Citrus oil obtained by centrifuging tables, which are equivalent to kitehen 
yu of crushed fruit is passed garbage. As in the home kitchen, 


ugh a second centrifuging process adequate washing 


rr more complete purification and « 


Citrus oil also is obtained by means - stit 


in suitable water 
lisposal of inedible portions con 
ite important steps in the han 


of further pressing of the peel and dling of these products. Liquid wastes 


pulp resulting from any one of the from fruit and vegetable canning con 
‘ing methods. The oil is purified sist mainly of the 
distillation and then bottled or water which are necessary for (a 
barreled. The peel and pulp residue washing the product, (b) plant sanita 


large volumes of 


this cold-pressing process is cus- tion, (¢c) sanitary transfer of cleaned 


marily dried, milled and bagged for and prepared food 


f throughout the 
livestock feed. 


plant by fluming and d cooling of 


If not used as the source of citrus the cans. 
il, the peel and pulp may be treated The principal difference between 
to recover the pectin. The peel and cannery and kitchen operations is to be 


pulp are first shredded and then found in the 


seasonal character of 


TABLE I.—Analysis of Typical California Cannery Operating Practice 





| — | w 
| 
= Wast 
( Flow 
| | Por ( ‘ —. a spend 
| | Per Raw n D Ce 
|Per Ho Se | Tor I var d (p.p.t 
\ 
| 
Peaches 25 16,000 10) 687,500) 2.400 38.4 3,500} 21 750 700 
Apricots 25 10,000 25 550,000! 2.400 24.0 900 22 200 300 
Asparagus 10 1,000 25 192.000! 6.500 26.0 2600) #1 30 35 
P 20 3,200 10 121,500) 1.500 1.8 1.500 10 150 1,040 
Sr } 10 3.200 %) 128 000 7.500 24.0 1,120 12 130 180 
lomatoes 10 22.400 35 785.000) 4.000 89.6 5,200 26 1,350 450 
Tota 58.800 155 | 2.464.000 206.0 | 14,820 2.610 
Avg 17.5 150 


* 24 No. 2} cans per case. 


t Also settleable solids 
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‘annery operations, which results in 
periodic pyramiding of waste loadings. 

Table I shows water use, waste flow, 
and garbage quantities for a typical 
California cannery. Consumption of 


206,000,000 gal. of water during 155 


days of operation represents a water 
use of 1.33 m.g.d., but the average use 


rate occurring during the tomato sea- 
3.84 m.g.d. Discharge of 2,500 
garbage and washings results 
in approximately 500 p.p.m. suspended 
solids in the 200,000,000 gal. flow. A 
waste flow strength of 500 p.p.m. sus- 
pended solids will be exceeded unless 
the cannery is equipped with screen- 
ing equipment. Screening is not gen- 


rally used to assure a suspended sol- 


son is 


tons of 


ids content of less than 500 p.p.m. 


Garbage Disposal 


(‘osts for food processing plant waste 
disposal include the handling of solid 


rarbage, as well as liquid wastes. The 
thoice of method for disposing of 
solids is made after comparing the 


costs of the following methods: 


1. Costs for disposing of all garbage 
directly from the cannery to land, 

vr for processing and recovery as 

meal. 
2. Costs for disposing of varying 
amounts of the garbage by dump- 
ing and handling the remaining 
amounts as suspended solids in 
the waste flow discharged to the 


sewers, 


There is some disposal of peels, pits, 


cores, and such other inedible ma- 
terials via recovery of pit by-products. 
sugar or nitrogenous materials, and 
livestock feed. However, the bulk 


of this type of garbage from fruit and 
vegetable canning is trucked to dumps, 
used for hog feeding, or spread on 
agricultural land. 

In ‘‘eut and fill’’ disposal, the soil 
is removed and the garbage is placed 
in the resulting trench or excavation 
and then covered with the original 
soil. The suecess of this type of dis- 
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posal program depends on availability 
of adequate areas with the proper type 
of soil and drainage, located at reason- 
able haul distances from the can- 
neries. If the region is well devel- 
oped agriculturally, or a part of an 
urban difficult to 
find such locations. The spreading of 
cannery garbage on agricultural land 


center, it may be 


is used for disposal of large quantities 
of solid wastes in the San Jose-Santa 
Clara-Sunnyvale area 

Special procedures have been devel 
oped by a scavenger company for dis- 
posal of from 
eated between Berkeley and Hayward 
The dump site is on 120 acres of bay 
bottom, reclaimed within a semi-cir 
cular 15-ft. high levee. Year-round 
collection of community garbage and 
refuse is placed in fills 20 ft. deep, 
which are 100 ft. or more in width and 
parallel to the levee. 

Before the canning starts, 
mud is excavated from basins parallel 
to and alongside the garbage and 
refuse fill. This excavated material is 
piled 12 to 15 ft. high around the 
basins to construct a series of cells 
about 75 ft. wide and from 75 to 150 
ft. long. Each cell is drained through 
its own sereened outlet structure to a 
collection ditch which discharges the 
‘*press liquor’’ to disposal by dilution 
through an outfall into San Francisco 
Bay. Each cell is designed to be filled 
in from 7 to 10 days. When the first 
eell is filled and dumping started in 
a second cell, an 8- to 10-ft. cover of 
community and refuse is 
placed over the cannery waste. There- 
after, the top of the combined fill is 
covered with imported quarry wastes. 

During the peak of the 1956 season 
200 tons of cannery 
garbage per day were received at this 
operation. 


gvarbage eanneries_ lo- 


season 


garbage 


more than 
For several weeks the total 
of garbage and trash collections from 
1,000,000 not 
sufficient to provide prompt cover of 
the cells. This procedure can be used 
only where the supply of community 


a population of was 
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TABLE II.—Liquid Cannery Waste Disposal Practices 





( tral Va 1.250.000 1] bb 4 Os 
San | »B 
North Coast 1.250.000 1() 14 4 1) 
( tral Coast 60.000 5 bed 7) j | 
South ¢ 3 ci 4 ) | 
R Ve HOO OOO ae) 5&8 9] 5 
160 000 75 176 Qu 117 4 
and refuse is adequat or an biological processes are not adaptable 
%- to 10-ft. cover on a day-to-day basis to sudden loading In addition, es 
Mueh study has been given to or pecially in th ise of fruit wastes. th 
by-produet manufactur rom acidity of the waste, the relatively high 
innery wastes by individual canners, sugar content, and the laek of pr 
National Canners Associati the teins combine to preclude the use oft 
1’. S. Department of Agricultural Re- conventional secondary treatment 
ojonal Laboratories, and other researeh Table II gives data on the disposal 
eroups. However, the results ha had practices for liquid cannery wastes in 
little practical value in adding to es th principal cannery areas in Cali 
tablished marginal ises of thes vastes. lornia 


The privately managed liquid waste 
Liquid Wastes Disposal handling operations account for most 


hl . ] p& yT he | dis ) ( f ( 
[he canning industry and munici- © ™ land disposal. As population 


nalities. under California conditions pressures increase it will be practically 
ynsider one of the following meth impossible to hold sufficient acreage 
ls for the final disposal of liquid "ear communities Tor the purpose of 
ut and vegetable processing istes: ating th las On r providing 
SI wit irea Tor nuisance re tr t 
Dilution in a river or tidal flow ent of laree flows 


minimum treatment Th, delta section f the Central 


2. Dilution after sufficient primary Yalley watershed, is primarily con 


1 secondary treatment to permit ¢erned with the protection of fish life 


scharge to an otherwise insufficient and the preservation of the river wa 
river or tidal flow ter for industrial use and _ limited 
Spreading on an adequate acre-  yeereation In this watershed 26 of 
ell-isolated land, or lagooning the 44 eanneries discharge their can 
ter minimum treatment, for perco nerv wastes to sewers operated by gov 
O1 evaporation, or relea hen rnmental agencies The waste from 
ent dilution is availabl -1 eanneries reaches the rivers or 
Ponds or laeoons to whic Ate sloughs Of the 13 canneries whose 
trate in added for secondary or com iste is spread on land, 10 operate 
tn trantment of cannery waste. are ‘melt own. disposal facilities It ap 
mited practicability in California Pears that the responsibility for final 
\iidnenh dil tan tanh Volucies of weal disposal of industrial waste in this 
Activated sludge and biological filtra area will rest with municipalities and 
on processes are not well adapted to sanitation districts 
disposal of cannery wastes during tl In the Southern San Francisco Bay 


short canning season. beecaus these Seetion there is a dense concentration 
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h of population and of canneries 
precludes private disposal prac- 
tices by the industry, and offshore dis 
posa esults in extensive sludge de 
sits on mud flat areas when there is 
rtagve of dilution water The 

iit and vegetable eanners in this 


+ | 


st depend on municipal sewe1 
industrial 


tems for dis 


waste 

‘es and accordingly are re 
red to pay considerable in sewer 
arid, but densely populated 
estern portion of the state. at- 
is directed toward prevention 
pollution of 


underground waters 


and toward area 


rrojects for disposing of sewage 


and 
dilution in the 


S F wastes by 


industrial 
1) ? of the 


wastes originating 
$1 canneries located in 
is area are discharged to sewers op- 


vovernmental agencies. 
Twenty-seve f these 


charge to sewers of either the City of 


canneries dis- 


sanitation 


COUNTS 


Green-Ton Equivalent 


I"} listinetion between cannery and 
astes has created specifie 


for area-to-area compari 
The 


which 


rl nology 
‘annery waste problems. 


rm ‘‘population equivalent,’’ 


B.O.D 


WASTE 


DISPOSAI 


to 


has been used as a measure of quantity 


of cannery wastes, fails to provide at 
tention to the seasonal fluctuations in 
quantity of these 

The waste 


of a particular 


wastes. 

from processing one ton 
fruit or vegetable for 
canning has a fixed relationship to the 


waste ton of an 


from processing a 
other fruit of vegetable. For example. 
the total amount of oxygen required 
to stabilize the from ton 


of raw spinach has a definite relation 


waste one 
ship to the oxygen requirements from 
processing one ton of olives 

To establish these relationships, the 
total 
canned in 
plied by 


as to the 


tonnage of each major product 


California has been multi 


presently available values 
number of pounds of oxygen 
required to stabilize the usual amounts 
of untreated liquid waste which result 
from processing a ton of the particular 
product. These results have been 
totaled and then divided by the total 
number of tons of all green fruits and 
canning This 
quotient is considered the oxygen re 
quirement of the ‘‘average green ton 

The B.O.D the untreated 
waste from a green ton of any product 
under divided by the 
oxygen requirement per average green 


used for 


vegetables 


value of 
consideration, 

ton, gives the ‘‘green-ton equivalents’’ 
for the untreated effluent from proces 


sing a the product. This re- 
lationship can be 


ton of 


stated as: 


in pounds for total tonnage of all products 


Total raw tonnage of all products 


Oxygen requirement per 


average green ton 


.0.D. in pounds per ton of product in question 


Oxygen requirement per average green ton 


Seasonal Peaks 


Comparison of the various processes 
3 a wide range in amounts of 
asti produced varia- 
n occurs in volume produced by the 


Considerable 


eps in a process, as well as 


ariation in the inorganie and organic 





Green-ton equivalents 


waste flows The period over which 
a cannery is producing waste from a 
given fruit or vegetable is usually 
The the 
wastes resulting from canning reaches 
The usual et 


feet is that operating difficulties occur 


brief. seasonal spread in 


a peak in September. 


t municipal treatment works during 


< 








August, September, and October rhe 
effects of these difficulties on re 
digestion carry through to Decembe1 
I") loading coincides with 

riods when there is a minimum quan 
y of water available for dilution and 
itmospherie conditions favor the 
development of odor nuisances. Sea 


sonal variation in waste disposal needs 


the canning industry results 


Water Re-Use 


Di tl connected with wast 
posal is the problem of water re-1 
Many persons have advocated water 
re-use as a readily available, partial 
solution for problems of waste disposal 
as well as for water shortages 

Re-use of water introduces proces 


yroblems, principally those associ- 


ited with the rapid multiplication of 
microorganisms. One of the principal 
dangers is the possibility f prod t 


pollage Ww hen water from cooling Cal 


ithout being heavily e¢] 


rinated. Water from can coolers 
safely used for washing raw fruit or 
or t ible S n immersi] mn washe rs ' eh 
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are followed by spray washers, but wa- 
ter from the first washers should not be 
re-used. Only fresh water should be 
used for final washing of the product. 
Warm wash water should not be re 
used because the bacterial count in- 
creases rapidly, and incipient spoilage 
may occur in the food before proces 
sing owing to this contamination. 


Public Waste Treatment Works 

The variety of situations and prob 
lems eneountered by municipalities 
and sanitary districts is evident from 
comparison of data in Table III for 
off-season and canning season flows and 
strengths where canneries are using 
public works for treatment and dis 
posal of their liquid wastes 

No problem is encountered at Sacra 
mento where adequate treatment is 
provided in a primary treatment plant 
for ultimate disposal by dilution in 
the large flow of the Sacramento River. 
This is made possible by the high per 
‘apita water use of more than 350 
g.p.d., which provides for a dilute in 
dustrial waste. Conversely at Stock 
ton, Modesto and Turlock the avail 
able river flows are insufficient for 


TABLE III.—Comparison of Off Season vs. Canning Season Municipal Sewage Flows” 


) { 
> rt ento 1s 56 L8O 100 
12 18 LOO 1.700 
2.5 15 200 1,000 
Lurlo 0.2 18 s00 1.500 
J 1) 35 100 100 
H | 3.2 7.0 250 1,300 
Oa 51 61 300 110 


* Average maximum months 
t East Bay Municipal Utility Distr 


I tier 1 Effluent D 
130 190 Primary, ample dilution 
Sacramento River 
350 150 Primary-secondary, 
limited dilution, 
San Joaquin River 
200 250 Primary-secondary, limited 
dilution, Tuolumne River 
00 350 Primary-secondary, limited 
dilution, irrigation ditch 
500 550 Primary, limited dilution, 
Southern San Francisco Bay 
300 550 Primary-secondary, dilution 
tidal flats, San Francisco Bay 
260 280 | Primary, ample dilution, 


San Francisco Bay 














satisfactory dilution of primary efflu- 
ent. 

The Stockton conventional primary 
settling and biological filter plant is 
not to handle the combined 

industrial, and cannery 
flows during July, August, Sep- 
and October. The long deten- 
ion time of wastes in the 


adequate 
domestie, 
waste 
tember 
cannery 
sewers aggravates the Stockton situa- 

The most difficult cannery waste dis- 
posal problem in the state is at Mo- 

sto. The 


lly and 


situation has been success- 
economically solved by a 
vorks program conducted jointly by 
municipality and the eanning in- 
dustry over a period of eight years 

All cannery waste is collected sepa- 
rately from domestic sewage and other 
industrial Treatment 
flotation, pri- 
mary settling, and mixing with recir- 
culated pond flow, ‘thence 
back to the acres of recirculation 
and again over deck aerators 
ip to 200,000 g.p.m. After 
recirculation, mixing, and settling, an 
amount of flow equal to the influent 
volume of both domestic and 
industrial waste is diverted to disposal 
by dilution in the Tuolumne 
onto more than 


waste. consists 


of screening, 


vacuum 
secondary 


ponds 


at rates 


sewave 


tiver or 
50 acres of spreading 
beds and percolation basins. 
Disposal to salt water tidal prisms 
‘ effluent from a primary plant proe- 
essing containing large per- 
entages of cannery wastes creates par- 


sewage 


ticular odor control problems such as 
oecur at San The high 
content of the effluent consumes oxygen 


Jose. sugar 
quickly and also provides nutrient for 

rowth of sulfur-splitting 

ith the result that considerable quan- 
tities of hydrogen sulfide are produced 
in the sloughs and the mud flats. At 
the East Bay Municipal Utility Dis- 
Works, as at Sacramento, a large 
volume of diluted 


bacteria 


triet 


cannery waste is 
satisfactorily treated in a _ primary 
plant and the effluent diluted in the 
large deep-water flows of San Fran- 


CISCO Bay. 
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Industry Studies 


The industry has been 
cognizant of the problems connected 


Canning 


with the disposal of cannery wastes 
and has taken the initiative in study- 
ing the technical factors involved. It 
has investigated, through national and 
state associations, proper designs for 
Recommendations 
been issued on operation and 
nent of land disposal works, 
and projects have been set up to try 


sereening facilities. 
have 
manage 


to accomplish by-product recovery 


Conclusion 


Cali- 
canning 
The majority 
of canneries are located within cities 
or adjacent to their boundaries 
sequently, nearly all canneries will be 
discharging their liquid wastes, and 


No substantial inerease in 
fornia fruit and vegetable 


production is probable. 


Con- 


in many cases their disintegrated sol- 
ids, to municipal or district sewerage 
systems by 1970. 

If the combined flow of 
waste and domestic sewage has a 
B.O.D. value greater than 450 to 600 
p.p.m., all practical steps should be 
taken to provide for separate collection 
and treatment of the cannery liquids 


cannery 


The problems encountered in treating 
strong combined sewage and cannery 
wastes will be simplified by continued 
population growth. 

Difficulties the 
operation of California sewage treat- 
plants, (b) the 
land areas on which wastes are spread, 


encountered in (a 


ment management of 


or (ce) in diluting cannery wastes in 
water courses are not only related to 
the B.O.D. but the settleable 
solids content. Frequently liquid 
waste disposal difficulties arise because 
settleable fail to settle in 
primary tanks, (b) accumulate on land 


also to 


solids (a 


areas, or (c) create sludge banks in 
water courses 

With continued population growth. 
difficulties will inerease in the dispos- 
ing of solid wastes as garbage. Special 








M ar 


Mar 
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uttention must be given to the magni conversion of these materials. Only 
ide and seasonal character of the the conversion of selected portions of 
arbage’’ phase of cannery wastes ‘‘prime’’ garbage, which is rich in 
disposal in developing area-wide long sugars, nitrogen, or other valuable 
ange plans solubles has shown any promise. Even 
Investigators and authorities in the then, the probable increased use of 
eannery by-product recovery solids wastes will be as fertilizer or 
t anticipate that general uses for for stock feed. The latter is feasible 
nery wastes are likely to be dis nly when costs of drying are carefully 
‘ed which will result in economical managed 
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by JOHN 


Chief, Sanitary Section, Engineering 


United States Air F 


he United States Air Force is an 
independent and autonomous military 
institution separate and distinct from 
f the Army and 
Navy. It operates in coordination with 


the De partments 


the Army and Navy military services 
for defense purposes. Coordination in 
military matters is effected by the 
Joint Chiefs of Staff for Air Foree, 
Army, and Navy. The Chiefs of Staff 
are under the direct authority of the 
Secretary of Defense in cooperation 
with the Secretaries of Air Force, 
Army, and Navy. The Army and 
Navy have individual air forces which 
re specific to their strategie require- 
ments and which should not be con- 
ised with the over-all functional re- 
quirements of the U. S. Air Foree as 
an independent fighting organization. 

The U.S. Air Force chain of author- 
ty extends from the Air Force Chief 
of Staff at Washington through the 
major and minor air commands to 
\ir Force strategie, tactical, training, 
esearch and development bases as- 
sociated with these specific mission re- 
quirements. 

The Air Force bases are self-con- 
tained municipalities with an average 
pulation of 10,000 at major bases. 
They have their own railroads or sid- 
ing facilities, paved roadways and 
streets, and collective and individual 
housing facilities. Hospitals, laun- 
dries, food processing and dispensing 
facilities, and automobile gas stations 
are also installed. All utility require- 

* Presented at the 1956 Annual Meeting, 
Pennsylvania Sewage and Industrial Wastes 
Assn.; University Park, Pa.; Aug. 29-31, 


WASTES TREATMENT FACILITIES AT UNITED 
STATES AIR FORCE INSTALLATIONS * 


yrce, Washinat a 


E. Korwuzo 


Branch, Dir lorate f ¢ struct 


ments common to municipalities are 
available such as water supply, sewage 
collection and treatment, garbage col- 
lection and disposal, and electrical and 
heating facilities. Therefore, Air 
Force installations are plagued by the 
same problems and practices that mu- 
nicipalities have to cope with. 

As of December, 1955 there were ap 
proximately 170 sewage treatment 
plants in operation at Air Force in- 
stallations in the United States. The 
Air Force also operates a large num- 
ber of plants at overseas installations. 
In the United States alone, the total 
sewage treatment plant investment ex- 
clusive of collection systems and ap- 
purtenances is more than $151,000,000. 
This investment has been increased by 
recent expansion and newly con 
structed installations. 

Total sewage discharges have aver- 
aged as much as 77 m.g.d. Of this 
total 4.3 m.g.d. were not treated; 18.2 
m.g.d. were treated at municipal fa- 
cilities or by contract; 11.3 m.g.d. were 
given primary treatment and sludge 
digestion; and 43.2 m.g.d. were pro- 
vided secondary treatment by oxida- 
dation and secondary sedimentation. 
These quantities have also been in- 
creased by the construction of recent 
installations. 

It should be evident, therefore, that 
the Air Force is doing its share to 
alleviate stream pollution problems by 
providing 90 per cent of its installa- 
tions with either base or municipal 
treatment facilities. The provision of 
these treatment facilities is in econ- 
formity with a Presidential order eall- 
ing for the maintenance and conserva- 
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latest 
reports 
f the 


otates 


tion of water supplies. The 
Health Service 

that only 57 per cent « 
United 

which require sewage treatment have 
provided adequate facilities. 


{ ie Publie 
indicat 
municipalities in the 


Sewage Facilities 


Air Foree sewer systems consist of 
tile, cast iron and concrete pipes rang- 


from 6 to 


Inge 1n size oU in i] use 


connections are 6-in. terra cotta pipe. 


Sewer design is based on three times 
the average flow and the water con- 


sumption rate is considered to aver- 
age 150 gal. per capita. This design 
capacity for 
rood 


normal base 


standard ineludes air- 


operations, dis- 
and other 
exclusive of 


craft washing 
pensaries, 
operations irrigation, 
photo-processing laboratories, or other 
These high 


capacity requirements are added to the 


nhigh-cé 


pacity water users. 


per capita allowance for water design 
purposes. Sewage facility designs are 
based on 100 gal. per capita per day. 
Separate sewer systems are the rule 


r Air Force 


no combined systems. 


installations; there ar 


In general, Air Force sewage is more 
oncentrated than municipal sewage. 
It usually has a greater proportion of 
relation to total 


higher pro 


volatile matter in 
contains a 


solids, and it 


portion of grease compared with mu 


nicipal sewage. The flow is subject to 
rapid and extreme variations. Base 
personnel arise, eat and go to bed at 
the same time, creating peak sewage 


flows that can be predetermined to 
extent but can not be relied on 
The high 
to the 
large 


organic 


some 
because of military missions. 
sewage is due 
from 


greater 


concentration of 
bsence of diluting water 
and the 
content of wastes from predominantly 


ater users 


male populations fed on high calorie 
Laundry wastes are usually ac- 


ceptable for treatment in sewage plants 


’ 
oods. 


if the flow range does not exceed 15 
per cent of the daily sewage flow and 
input is regulated to prevent ‘‘slug- 


ging.’’ If the waste is not acceptable 
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in a sewage treatment plant, the Air 
Koree provides individual or ecombi- 
nation treatment with other industrial 
wastes. 


Arctic Installations 
Waste 


plicated 


treatment is necessarily com- 
by geographic location and 
military mission requirements for the 
Air Force bases. In Arctic areas special 
consideration must be given to the col 
lection and transport of sewage wastes. 
At large bases in these areas, water is 
usually hauled from the supply source 


xr conveyed to a central distributing 
point. Pumping stations are inclosed 
and heated, and the water is conveyed 
through steam or electrically heated 
water lines usually laid on the ground 
because of perma-frost conditions un 
derground. The water is conveyed to 
water storage tanks located in a heated 


building provided with two or more 
Heated 
trucks transport the water to individ- 
ual buildings on the 
individual 


and 


stands for filling tank trucks. 


base, each pro- 


vided with water storage, 


waste-water. sewage collection 
tanks. 


The 


conducted to the waste-water receiving 


water used in the building is 


tanks. Hand pumped marine-type toi 


lets draw water from the waste-water 


receiving tanks for flushing purposes 
and discharge it to the sewage collee 
Heated sewage-collection 
convey the from these 
individual buildings to a centrally lo- 


tanks 


tion 
trucks sewage 
cated heated sewage-collection building 
This building is not 
air conditioned but it is well ventilated 
The collected sewage is then conducted 
through a heated 
posal into a body of water or distant 
uninhabited location, of which there 
are many in the Arctic. The large 
bases have submerged outlets which ex 
tend into large bodies of water. For- 
tunately, the Air faced 
with the problem of providing sewage 


for elimination 


sewer line for dis 


Foree is not 


treatment facilities in these areas. 
The water and sewage facilities de 
scribed do not provide the most desir- 














AIR 


able sanitary conditions, but economic 
and extreme weather conditions create 
a complex problem for the installation 

conventional facilities. This is a 
simple but practical sanitary solution, 
and the problems are mainly those of 
ood housekeeping at each sewage col- 
lection point. 


Normal Installations 


k'or normal installations, general mu- 
practices are followed for the 
installation of sewage treatment facil- 
The Air Force has all types of 
sewage treatment plants ranging from 


nicipal 


ities 


septic tanks to activated sludge proc- 
esses Plant design capacities range 
10,000 g.p.d. to 4 mg.d. Flow 

ations presented by the fluctuating 
populations and pyramided peaks pre- 
sent the treatment plant operators with 
How- 
ever, design changes have been made so 
that single-unit tanks in sedimentation 
and oxidation units are no longer in- 
tallied, with the 


from 
continuous operating problems. 


exception of small 
plants serving up to 500 persons. As 
a result, the operational problems have 


heen lessens d. 


Small Installations 
Sewage treatment facilities for small 
tallations, which serve from 100 to 
persons and located at almost inac 


J 


cessible locations near mountain tops, 
give the Air Force the most complex 
problems. When these installations 
were originally proposed for construc- 


tion it appeared to be a simple matter 


to provide septic tanks because of the 


isolated 


locations away from habitable 


reas Llowever, the wild life leagues 
of tl various states involved soon 
reed a change in treatment require- 
nents 


In order to provide complete treat- 
practical solution at 
first appeared to be the installation of 


ment, the most 
eround sand filters as an over-all 
prevent freezing, limit 
maintenance, and reduce the require- 
ment for operating personnel. This 
was satisfactory until it was found that 


under: 
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the construction personnel overloaded 
the septic tank and filter before the 
This 
condition was due to the fact that the 
construction personnel greatly outnum- 
bered the occupying force and filter 
clogging did not become apparent until 
the base was in operation for some 
time. 

The underground filter installations 
cost as much as $45,000 to serve a pop- 
ulation of 200. The rehabilitation cost 
almost equaled the original cost. Con- 
sequently, it was decided that a better 
practice would be to construct conven- 


base occupying force took over. 


tional treatment facilities above ground 
where personnel could see the facility 
and maintenance requirements would 
become evident. This decision required 
operating and maintenance personnel, 
but the deterrent factor was the cost 
for the The installation 
of small Imhoff tanks, trickling filters, 
and final sedimentation tanks became 
too costly because of the long distances 
required to haul construction materials 
to the proposed installation sites. 


installation. 


Air Flotation 

The Air Force is planning to try a 
gas and flotation unit, 
which was adopted for processing air- 
eraft-wash wastes, for the treatment of 
sewage at the small installations. This 
is a ‘ steel unit which can 
be moved from one place to another if 
necessary. ‘The unit will be installed 
at Grandview A FB, Mo., in close prox- 
imity to an existing trickling filter 
plant. The location was chosen in or 
der to utilize competent operation and 
maintenance personnel for both the 
sewage treatment plant and for the air- 
craft-wash 


compression 


‘packaged”’ 


waste operations, and so 
that a firm evaluation could be made of 
the applicability of this unit to sewage 
treatment. 

For this evaluation the existing com- 
minutor at the sewage treatment plant 
will be adjusted to provide as small a 
sewage particle size as possible. Sumps, 
pumps, and lines will be installed so 
the flotation unit can receive raw sew- 
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SI RI Marel I57 
mary effluent at rate Ze) pow nSIst of nixture of “* gunk, 
(9 ¢.p.m. The air compression cha b ert soap, mixed with kerosens 
of lotation unit will be designe: v] msidered to be the carryvil 
) de a compression rate up to fo rent f pplvine the shine con 
p.s nstead of the existing 45 p poul t raft surfaces. The mix 
Sé r aircraft-wash wastes tr tu S mac up oO 7 to 9 eal. of ker 
The flotation unit itself v ene to 1 gal. of gunk, the cleaner 
ve a detention period of 15 mun he quantity « vashit compound 
n flow of 75 g.p.m. This is used is in the order of 200 to 300 gal 
e Sta for aireratt-wash wast of kerosene for large aircraft of the 
Reel tion facilities will be pr »-36 typ The con pound is appled 
pump her effluent or sludge to aircraft surfaces through a spray 
he s ve receiving tank back t nozzle under hose pressures of 15 p.s.i 
mpress hamber or influent t it a rate of 2 &.p.n The cleaning com 
tat tank. Sludge can be pun pound is washed off with cold or ho 
OU sting sewage treatment p watel it wate! ystel distribution 
sludge s or digesters. However, t pressures, resulting in an emulsified 
sludge be evaluated for stabilit il in water sti I} total s| 
{ t ¢ stion ist ] larg ure! will i! 
lhe t ry on which this choice m §,000 to 12.000 gal 
is based is that the air e While tl leaning « ound is b 
ssion of the finely divided sewag ng applied to tl t there ar 
S ind Tt! release ol t} S S practi ily no wast lows ras ne 
t spheric pressures in the flotatior a period as 1 hr. When the wash wate 
‘ate myriads of micros S apple waste flows may rea 
bbles which will maintain oxyg peak rate of 75 g.p.m. for anothe r 
n the effluent of the flot )) riod of an hour. The maximum hourh 
t me element in ved fi ill approximate 4.500 gal Thes 
tpl sufficient Howe pera s are repeated until the air 
oT stabilization will be evalu: ratt mpl tely Wasi which 1 
It is anticipated that i take from 6 to 8 hi 
St bo 70 per cent B.O.D. reduetior | h teris he waste 
I t i sewage will be obtained na foll Ss 
will be a partial stabil t1o1 
F ht oxygenation A car a I y 800 0 5,000 
e n will also be mac Ty 1.600 to 8.500 
lotat treatment for primar S Sus N inal 
mentation nk effluent. The result Pot 1 ‘ominal* 
his ¢ d effect the requit 1 I \mbient 
} e of expens St ! | vt 
eat nits in sewage treatme} 
. tions. Since this will | Flotation Unit 
flotation plant Insta | tame eee fli . ae 
: — ones a termittent flow of wash wast 
Bate: : Ce .. reates treatment problems. The first 
nent ind it will be treating 1 eae RO EE Se ee Ye 
Pes is sein obiiateee nl ita I inits installed had a », val 
é Ke aps surgt nk as an integral part of th 
ve more comprehensive than those ob 
ae site Tdlceediaai autedittnme nit It soon became apparent that 
this tank served no purpose because it 
Aircraft-Wash Wastes did not regulate flow, provide pH 
The air flotation process has beer equalization, or adjust temperature 
successfully used for the treatment I requirements for subsequent chemical 
aireraft-wash wastes Washing mn cracking of the emulsified wastes. To 

















per gallon, 


ation 
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the problem Air Force op 
ided the kerosene should be 
pecause it Was ipplicabl for 
reer ratios of kerosene to 


washing ompound mix 
d as good a cleaning agent 


» + 


proportion of cleaner to 


The el was about 
the Cost ot 


was $0.05 to SOU 10 per eallon 


COST 


aner 
whereas 


‘chased in quantity. This ker 
very requirement added im 
» the treatment problem. 

the wastes are treated on a 
is flow basis, a 12,000-gal 


tank was in 
nerease the detention period. 
time for pli 


perature equalization and for 


id equalization 
ided_ sufficient 


flotation, which required a 


detention of lhr. The surge 
juipped with grit hoppers at 


end for manual removal of 
indieates that grit 


problem but the 


a minor 
n for its removal is a good pre- 
The tank was also 


measure 


agitating or re 


wast 


facilities for subsequent 
treatment. 

e kerosene, the wastes are 
for at least ] hr. to allow the 


means 


to float to the surface. 
withdrawn by 


yipe or overflow weir to a 


iving tank It is then 

to a 1,000-gal. washing-com 
ne tank located in the 
mtrol center at the wash 
the kerosene is removed, the 


and eontents in 


waste 


? 


tank are agitated an 

mperature are adjusted. 
tion tank effluent flows to a re 
to be pumped at a con- 


»a EClrcuiar, 


totally enclosed 
mpression chamber where 
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pressures are maintained at 23 to 45 
p.S. The pump to this chamber is 


equipped with a rotometer to regulate 


the air input in the chamber and an 


aspirator to aray atmospherie oxygen 


into the flow to provide the necessary 
air in the compression chamber. Iron 
salts, calcium chloride, or other chem- 
icals also are introduced into the com- 


pression chamber with the pump suc- 


tion. An automatic air release valve 
regulates the pressure in the compres 
sion chamber. The chamber provides 


When 


mixture containing the dis- 


about a 5-min. detention period. 


the waste 


solved air is released to 


atmospheric 


pressure in the iotation 


unit, myriads 


of microscopic air bubbles inclosed in 
the solids to the sur 
face of th t. The detention time in 


this unit is 15 min. 


Sludge Disposal 


The floated 
lected by f 


scum is col 


Sludge or 





light collectors which convey 
tank con 
part of the 
The sludge can be either 
pumped to 
¢ beds, or loaded into tank 


the sludge to a receiving 
structed as an integral 
flotation unit 
conveyed by gravity or 


sludge dryin 


trucks or containers for final disposal 
by hauling to a sanitary fill or other 


Sludge drying beds usu 
] 


used 


disposal area. 


unless 


ally are not 
located that 


without creatine a nuisance. 


they are so 
the sludge can be burned 


Results 
The large 


inated 


equalization tank has elim- 
the 
problems, and pH, flow, and tempera- 
The 


ture are controlled automatically. 
amount of gas compression required in 


and simplified previous 


the compression tank has to be deter 
mined by trial and error for each loea- 
The detention period in the flota- 
tion unit appears to be adequate for 
the 
or a combination of aircraft motor pool 


The efflu- 


tion. 


treatment of aircraft-wash wastes 
and engine test-cell wastes. 
ent is disposed of to a stream or to a 
treatment plant for further 
treatment if conditions warrant. Flo- 


sewave 
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tation equipment must meet the follow 


requirements: 


Suspended solids* 30 

* Exclusive of oil turbidity and floc. 
In most cases the units produce efflu 
ents with no more than 10 to 15 p.p.n 
f il 


liand grease. 


for a complete 
for large aircraft 


as foll WS: 


The average cost 
ek installation 


will be approximately 


wasnra 


Washrack 


vavingt and utilities piping $52,000 






Washrac! 
Cc 





mtrol building and equipment 15,000 
Kerosene storage tank and pumping 

facilities , 000 
Ace taxiway 5.000 

Subtotal $75,000 


Treatmer 


Flotat l $12,000 
Equalization tank with appurtenances 5,000 
Sludge posal equipment 5,000 
Piping 5.000 
Subtot $27,000 
Total $102,000 


t Paving, 4,540 sq. yd 
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Conclusion 


One of the major problems at Air 
treatment installations is 
the 
various geographical and cli 
sountered at the 
world-wide locations of 

The 
tive maintenance is as important as the 
the facil 


incorporated into 


Foree sewave 


maintenance of facilities, in view 
of the 
matic conditions en 
the bases. 


Air Force recoeniz S that effee- 


design and construction of 
ities. Accordingly, 
design features whicl 
reduced maintenance 
problems, even though the initial con 
struction cost may be 
the 


of these facilities, this practice is well 


slightly higher. 


Considering 


long term operation 


worth while 
The Air 


industrial 


urnished sewage 


] 
| 


Force has 


and waste treatment faci 


ities at 90 per cent of its installations. 


Treatment units from septi 


range 
1 
cesses, and 


tanks to activated sludge pri 


i 
they must be installed 


and operated 


under a wide range of conditions. 
Every effort is made to conform with 


the national policy of stream pollution 


abatement. 


WORLD HEALTH DAY—APRIL 7 


The United States is joining with other nations in the observance of World 


Health Day, April 7. 


The theme this year is ‘ 


‘Food and Health’’ in observance 


of programs dealing with nutrition, food production and distribution, and food 


protection and sanitation. 


of the adoption of the Constitution of the World Health Organization. <A 


ent theme 


of their 


is chosen each year to ene 


health programs. 





World Health Day commemorates the anniversary 


differ 


rage countries to improve various aspects 











INDUSTRIAL WASTE TREATMENT AT MODESTO, 


CALIFORNIA * 


By Marvin Ray 


Director of Public Works, Modesto, Calif 


Modesto is a small city in the San 
Joaquin Valley of California with a 
population of about 33,000 people. 
During the last six years the popula- 
tion of this community has approxi- 
mately doubled. This population in- 
crease has resulted in all of the vari- 
ous problems associated with rapid 
community growth; however, the in- 
dustrial wastes disposal problem was 
present before this rapid population 
expansion occurred. 

Located in the heart of a highly 

loped agricultural area, it was 

y natural that Modesto would be 
the site of a number of food processing 
plants. The high volume of seasonal 


industrial wastes, complicated by the 
fact that receiving waters were limited 


in capacity, made it necessary for this 
small city to take bold steps in order 
to assure an answer to its critical situ- 


ion 

It is hoped that this report of the 
works program of Modesto will be 
helpful to those municipal officials 


vho are having difficulties in selling 
a program for adequate disposal of 
industrial and domestie wastes to the 
their communities. The 
Modesto proud of 
their accomplishments which have typi- 


residents of 


idents of are 


fied a desire on their part to think 
big and build big, in order to provide 
for security in the future. This is 
the 


won 


community endeavors 
for Modesto 
‘All American City.’’ 


typical of 


which have recog- 


nition as an 


* Presented at the 29th Annual Meeting, 
Federation of Sewage and Industrial Wastes 
Ass! os Angeles, Calif.; Oet. 8-11, 1956. 
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Historical Background 


domestic 
wastes 


Treatment of sewage and 
industrial from 1910, 
when the City of Modesto purchased 
38 acres for the purpose of construct- 
ing sewage disposal works. Prior to 
that time, all the wastes from the city 
were discharged into the Tuolumne 
River without treatment. This is a 
small stream with an average flow of 
200 to 300 ¢.f.s. during the summer. 
The city subsequently purchased ad- 
ditional land adjoining the original 
site and now owns 160 acres. 

During 1911, a trunk sewer line 
was constructed from the city to the 
disposal site which was then called 
the ‘‘Sewer Farm.’’ A Cameron tank 
was constructed, and the sewage flow 
was then diverted from the river 
through this tank. The lines to the 
farm earried substantial 
quantities of industrial wastes. Dur- 
ing the following 25 years additional 
facilities were added for the treatment 
of domestic but none for in- 
dustrial waste treatment. 

From 1938 to 1944, extensive stud- 
ies were made to determine the exist- 
ing and expected future volumes of 
both domestic and industrial 
wastes. It was apparent from these 
studies that additional treatment for 
both types of wastes was 
Unfortunately a bond issue was de- 
feated by ballot in 1945. 

In 1946, a suit was filed by the Cali- 
fornia State Division of Fish and 
Game the City of Modesto 
and major industries of the com- 
munity, charging them with pollu- 
tion of the waters of the Tuolumne 


dates 


sewer also 


sewage 


sewage 


necessary. 


against 
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Rive1 This aetion resulted in 


vation of a citizens committee to carry 
froll ow 


formation on the problem to the 


public. As a result a bond issue for 


$1,200,000 was carried by a large ma- 
ority of the voters in an election held 


in December, 1946. 


These funds, together with other 
revenue raised from general taxation, 
were utilized to provide a number of 
facilities at the treatment plant prin 


devoted to the f 
treatment 


units included in 


cipally expansiol oO 


industrial facilities. Phe 


the COonstrue 


majo! 


tion program were a a large trunk 


line from the city to the plant site, 


D 21 acres of oxidation ponds, c 
a O4-acre percolation bed, (d) a deck 


aerat stream aeration of indus 


or tor 


trial wastes, e) sludge drving beds, 
and (f) pumping and screening fa 


This 


sat. 
C1lities 


work was completed in 
1949, and a vacuum flotation unit for 
industrial wastes solids removal was 
completed and placed in operation in 


1950. Th 


and one of the 


s unit is 50 ft. in diameter, 


largest units of this 
type built to date. 
W hile all 


improved sewage treatment, the prob- 


this construction greatly 


lem was far from solved, and the pre 


mentioned law suit was still 


viousls 
Industrial and 
the Modesto area 


sewage volum ar 


in the courts 


pending 


residential growth of 


} | 


. ] ‘ 
had resulted in a 


beyond the capacity of the treatment 


Consequently, raw or partially 
still 


The situation 


ated St 


charged into the river 
was so critical that the city 


W ith the 


wage was being dis 
was faced 


loss of several of its major 
and it 
that 


toward ultimate solution of 


industries, was recognized by 


‘itizens only a start had 


many 


} 


peen mad 


the problem. Here was a small city of 
less than 18,000 population with a 


loading on its plant during the winter 
months equal only to the domestie sew 
age flow. During the summer, the 
rose to the equiva 
lent of a population of 450,000. Ree 


that B.O.D. loadings of up 


loadings 


seasonal 


ords show 


to 90.000 lb. per 


| day were received 
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These wastes had to be 
effluent 
that was 


plant 


treated and the discharged 


into a stream capable of 
receiving, On an average summer day, 
a total B.O.D. of only 6,200 Ib. Only 
Te £650 lb.) of this capacity 


io per Ce nt 
to the city 


is available 


Approach to the Problem 


When the city changed its form of 
to that of a 
1951, the 
and city manager found that the num- 


ber one 


rovernment couneil-man 


ager type in new eounell 


problem was sewage disposal 


Beginning in 1952, an intensive study 


was made on the needs for 


wast 


treatment facilities in order to 


sup 
ply data for long range planning 


This study culminated in a program 


for expansion which was placed be 


fore the citizens in a bond election in 


April, 1953. The bond 


tl $2,450,000 and 


was in 


issue 
the amount ol was ap 
an 8 to 1 


SUCCESS of the 


proved by the voters by 


majority. Based on the 


bond 


ment 


issue, and after a firm commit- 


had been given by the city that 
it would proceed immediately to solve 
proble m, the suit filed by the 


Game Commission 1 


its waste 


Fish and was dis- 


missed. 
The bond 


ingly 


election Was overwhelm- 


suecesstul because many of the 
citizens of the community participated 
in a well-organized program for pro 
factual information to the 


voters of the city. It 


viding full, 
must be remem 
bered that these voters were obligating 
general obligation 
2 500.000 to care 


themselves by a 
bond issue of nearly 4 
for the needs of a city of about 
100,000 population. 

Since that unbelievable 


time almost 


progress has been made in the expan 
sion of the city’s sewerage system, and 
in planning, designing, and construct 
ing additional treatment facilities. 
April, 1953, 14 miles of trunk 


sewers for carrying domestie sewage 


Since 


and industrial wastes have been de 


signed and constructed. During this 


same period 20 miles of sanitary sewer 











\ ) No MODESTO, ¢ 
ls were built. The trunk sewers 
financed by the bond program 


is also during this period that 


expansion in the city’s 


st t the 


population occurred. This was due to 
the fact that the heavily populated 
fringe areas came to the conclusion 
hat he people of this city were 
farsighted enough to provide essential 
sewage disposal facilities for the fu- 
t tlh wanted to be a part of it. 
‘he design and construction of 
nk sewer facilities for a rapidly 
ng community present a se 
ious problem, but the difficulties as 
. ted th the design of treatment 
s for an expanding community 
en more serious Much time, 
ireful thought, and study went into 
I nsideration of this phase of the 
pansion. It is a tremendous respon- 
S ity to expend public funds for 
yurposes such as this, and the city 
fficials wanted to be sure that any 
steps taken were the right ones. 
Sewage lagooning was not consid- 


ered an acceptable method of treat- 
ment because the area the 
treatment plant was built up with a 
fairly heavy concentration of residen- 
tial dev It was generally 

ed by the consulting engineer and 
staff that other 


around 


lopments. 





city engineering 


types of treatment would be required. 

While careful planning was needed 
n order to ultimately determine the 
type of plant to be constructed, there 
vere some units on which work could 
begin immediately. An extension of 
the deck aerator was completed in Oc- 
tober, 1953 and a 90-ft. diameter di 
ester was constructed for digestion of 
industrial wastes. 

The next step was to undertake 
jointly with the consulting engineer 
and an equipment company an _ in- 


tensive study of waste treatment at 
the neighboring city of Hayward, in 
the San Franciseo Bay Area. This city 
as selected had a large 
‘f industrial wastes from ecan- 


because it 


WW 


volume 
neries and used some of the same treat- 
existence at 


units that were in 


ment 
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the Modesto treatment works, particu- 
larly the vacuator and deck aerator. 
The City of Hayward provided the 
facilities for the testing 
with expenses being shared equally 
by the other participants. Unfortu- 
nately, the testing program indicated 
that the wastes at Hayward were 
sufficiently different to be of little 
value in solving the Modesto problems. 

The reached, how- 
ever, that certain plant units could be 
constructed for Modesto and placed in 
service with initial benefits to be 
gained, pending determination of the 


program, 


conclusion was 


final plant units to be constructed. 
Following this decision, plans were 
prepared for the construction of a 


clarifier and biofilter. Each unit was 
to be 200 ft The filter 
distributor has six arms and a capacity 
of 30,000 g.p.m. The elarifier has a 
side-water depth of 10 ft. and a vol- 
ume of 3,500,000 gal. The plans also 
for the relocation and en- 
largement of an existing biofilter used 
for domestic treatment, and the econ- 
struction of a pilot plant. The work 
was completed in January, 1956 at a 
cost in excess of $450,000. 


in diameter. 


provided 


Pilot Plant 

Treatment plant units 
under the most recent contract repre- 
sent about one-half of the ultimate 
units to be constructed for complete 
sewage and industrial waste treatment 
under the present program. The pilot 
plant is on a thorough 
testing program of the waste treatment 
problem before designs will be made 
and construction begun on the remain- 
ing treatment units. Units of the pilot 
plant, which is one of the most com- 
plete plants ever constructed by a city 
of any comparable size, are as follows: 


1. A clarifier with a diameter of 10 
ft. and a side-water depth of 4 ft. 

2. A biofilter with a diameter of 17 

ft. and a rock depth of 3 ft. 

Two mixing tanks, each with a 

diameter of 10 ft. and a water 

depth of 5 ft. The mixing tanks 


constructed 


being used 


~ 
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are also equipped with diffusers 
for the addition of air. 

4. A deck aerator 10 ft. by 15 ft 
size. 


Ineluded 


necessarv 


the units are he 
blower. lif 


with 
pumps, 
and air metering equip- 
ment, and piping and appurtenances 


fuser 
tubes, flow 
to provide a complete operating unit. 
The pilot plant has an operating rang 
of 20 to 200 g.p.m. 

Of special interest is the fact that 
this unit was a joint project with the 
consulting sanitary engineer and the 
suppliers of some of the equipment 
With certain equipment items and 
‘es being provided i 
cost, the net to the 
was $12,000. 

As previously stated, it is pl 
conduct a thorough and extensiv 
ing program of the wastes by utilizing 
the activated sludge and 
tion processes. It is expected that the 
results obtained from pilot-plant oper- 
ation during 1956 and 1957 will pro- 
vide factual data from which ean be 
determined the type of treatment that 
will provide the best results 

Upon completion of the test 
gram the pilot plant will be utilized 
for plant control in order to carry out 
various experimental The 
plant will also be made available f 

the 
treatment field. 


servi Tis at 


y of Mo 


era 
(ht 


cost 


desto 


biofiltra 


pro 


projects 


studies in and 


sewage 


W aste 


Present Operation 
The 


ment 


industrial waste treat 
plant consists of an ind 


present 
istrial 
waste pumping station, bar screens. 
vacuator, a 200-ft 
elarifier, a 200-ft. diameter 
20 acres of oxidation p 

The units treat 
ing the domestie sewage are a detritor 
comminuters, a 60-ft. diameter clari 
fier, and a 100-ft. diameter biofilter 
The effluent from the filter flows to the 
200-ft. diameter clarifier where it is 
mixed with the industrial 
There are also three digesters 


rotary sereens, a 
diameter 
biofilter, nds, 


and a deck aerator. 


wastes 


One is 


AND INDUSTRIAL WASTES 
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9O ft. in diameter and is used for di- 


gestion of industrial sludge. The other 


two units, each 60 ft. in diameter. are 


used primarily for digestion of 


mestic sludge 


units during 


operation of these 
indicates that sufficient treat 
ment is being obtained at present plant 
allow for the 
tests with the pilot plant 
eonstruction of additional 


It is presently planned that 


1 
the 
I 


loadines to time 


amplk 
conduct of 
prior to 

units 
when plant is finally completed it 


will have a capacity of 30 m.g.d.. of 


which a vo-thirds would 


be industrial wastes and one-third do 


pproximately t 
mestic sewage, Present 
during the summer 
about one-half these 


average load 
ings 


months are 


amounts. 


Operational Problems 


Many difficult problems have been 
encountered by the operators of the 
treatment facilities during the past 
These difficulties were, 
engendered by the fact that 
volume and strength of the indus- 
trial wastes and domestic 
beyond the capacity of the treat- 
the 


several years, 
of course, 
the 


sewage were 


far 
ment facilities or river. 
In order to accomplish as much as pos 
sible with available 


tempts 


receiving 


funds, various at 


were made to provide treat 
initial 


ponds 


ment facilities at a low 


For 


Co istructed 


cost. 
example, oxidation were 
These pri 
mary pond and a secondary pond, each 
with an area of slightly more than 10 
and with a water depth of 5 ft 
These recirculating ponds were piped 
to the deck a which was 
equipped with four low-head pumps. 
each having a capacity of 50,000 

These and the deck 
aerator were instrumental in relieving 
a considerable portion of the indus 
trial waste load. Records indicate that 
up to 200 Ib. of B.O.D. per day per 
acre-foot can be handled satisfactorily 
by these two units. 


consisted of a 


acres 


rator, 


g.p.m ponds 


This exceeds any 
comparable loading for ponds without 
recirculation and aeration. 
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Other measures included the use of 
merous chemical compounds for 
lor control. Up until 1952, chlorine 

was used for odor control in the ponds 

ind at the deck aerator. Odors were 
an extremely problem with 
many complaints received daily from 
residents of the surrounding area. As 
much as 4,000 lb. of chlorine per day 
were used for this purpose, but with- 
ut eliminating complaints. 

In 1952, an enzyme catalytic soil 

‘onditioning agent was successfully 

for odor control. This material 
was added to the industrial wastes at 
the rate of 10 p.p.m. during the sum- 
mer months of 1952, 1953, 1954, and 

1955. The enzyme was not used in an 

attempt to stimulate sludge digestion, 

but was used solely 

\lor control and in 

increased percolation 


severe 


1 
tried 


for purposes of 
order to obtain 
in the oxidation 
Regardless of what may be 
said otherwise about this type of ma- 
terial, the results obtained were satis- 
factory, both as to odor control and 
increased rates of percolation in the 
oxidation ponds and percolation beds. 
The percolation rate while using these 
materials was 70,000 gal. per acre per 


ponds 


day rec- 

the 
ma- 
the 
emer- 
Materials of this type 
1956. 


Unfortunately there are no 
compare this rate with 
same ponds prior to use of these 
terials. Incidentally, the use of 


ords to 


nzyme catalyst was only of an 
ency nature 
not 


been used in 


Laboratory Control 


The type of treatment plant fa- 
and the requirements of the 
California State Water Pollution Con- 


trol Board have made it necessary to 


lite Ss. 


maintain a laboratory set-up which is 
probably more complete than in most 
the size of Modesto. Only 
standard are made on the 
However, during pe- 
flow in the Tuolumne 
River, daily dissolved oxygen tests are 
made on a 10-mile section of the river. 


cities of 
the tests 
plant operation. 


riods of low 


CALIFORNIA 


291 


A minimum D.O. content of 3 p.p.m. 
is required to be maintained through- 
out the year. During the salmon run, 
which the latter part of 
September and October, the minimum 
D.O. content requirement is increased 
to 5 p.p.m. This is a period when the 
load on the plant is nearly at its peak. 
Sinee it is essential that the river be 
utilized to its full capacity, checks 
are made both above and below the 
plant outfall to assure that the mini- 
mum D.O. content is maintained. 

Another reason that additional lab- 
oratory work is required is that the 
industrial waste fees are based on vol- 
ume and strength. Volume is deter- 
mined by metering either the wastes 
discharged or the water used by each 
industrial plant. The strength of the 
wastes are determined by the B.O.D. 
test. A minimum of four samples per 
month is required from each industry 
and these are analyzed in the treat- 
ment plant laboratory. This method 
of determining industrial waste 
charges was placed in effect in March, 
1955 and has now been accepted by 
the various industries in Modesto. In- 
cidentally, institution of the 
volume basis, some plants have in- 
stalled water-saving devices, and wa 
ter usage has been reduced about 1.5 
m.g.d. 

Another load on the treatment plant 
laboratory facilities is created by the 
intensive testing program at the pilot 
plant. Special personnel have been 
obtained for this purpose. 


occurs in 


since 


Conclusion 


The magnitude of the problem en- 
countered by Modesto in the treatment 
of industrial wastes is not unusual for 
many communities that have experi- 
enced rapid population and economic 
growth. However, to preserve its own 
immediate economic life and to protect 
the future of the community, it was 
essential to undertake a comprehensive 
program of and industrial 
waste treatment. 


sewage 








Stream Pollution 


POLLUTIONAL EFFECTS OF HYDRAULIC POWER 


GENERATION 


The degrading effect upon 
stream water quality of impo 
ised for hydraulic power 
is a fact not generally r 
sanitary engineers The us 


escence In water or waste trea 
mproves the quality of the surf 


ipper layer of the pond, lag: 


sePTTiIIng tank because quest 
] 


duees the susp nded solids qui 


ition, the prolonged storag: 


ter generally reduces the 


‘count (1) and biochemical oxyg 
mand B.O.D.). Thus, water 


stream from an impoundment 
ally looks better, especially 
rainy weather, than water in 


without any impoundment wy 


The water discharged dow 


from power generating faeliti 


not come from the top of the ress 


but from a point about one-qu: 
the distanee from the botton 
impoundment to the flood gat 
tion. This is high enough to g: 
of the advantages of storag: 


enough to show the effects of bi 


il activity upon the deep wat 
temperate-zone lake. 


In late 1954, Davidson and Cl 


ll (2) published a discussion 
interrelation of water qualit; 


stream regulation, impoundment 


stream pollution. Some of thi 


diseussed by these authors will 


viewed in this paper and some 


* Presently Fulbright Leet 


meria Sanitar Pr 





eauses 





of water q 


temperate 


or water q 


involved, is 
] 


certain legal 
companies, 
operate large dams 


under federal 


‘r companies 


I 


olluting the water, 
is frequently defined a 
ing deleterion ~ 


hvdroeleetrie dam de 


by reducing 


‘esult of natural 
main point is that pollu 


efined as ‘‘that act 


vater quality such that the down- 
shall be materially 
definition does not 


} 


deterioration 





ve added to the 
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Thermocline Considerations 


thermocline 
normal 
processes in a natural lake, and it may 
be aided by the operation of the im 


Che development of a 
: 


a lake may be the result of 


poundment lake for flood control. 
Kor the latter purpose the water level 
reduced in the late fall to a pre- 


determined 


the first of 


and 


minimum DY 
according to Davidson 


Churchill (2 As the 


January 


probability of 


od-producing decreases with 


rains 


ie advanee of spring, the pools are 
filled. 
With the rise in 


1 
Nanging 


water level with 


there is also a 


seasons, 
in the water temperature of the 


oming water which tends to layer 


n the surface of the pool. The draft 
‘f the generator continues to re 

iter from the cold water at the 

of the pool. Even without the 

lo of warmer water over the eold 
ter of the winter pool, the warm 
pring sun will warm the surface wa 
ter to a value that will induce a 
thermocline and thus divide the im 


Much of 


the organie debris entering the upper 


indment into two pools 


pool settles into the lower pool where 
B.O.D. 
much of the 


+ 


induces a 


Because effect of im 


poundment for power generation ap 


irs to harm downstream users of 
ater, it should be pointed out that 
there are some beneficial effects. There 


generally a larger average daily flow 
iT low 


water with the dam than with 


it the dam. Furthermore, where the 


nstream water is used for cooling 

im power plant condensers, the 
er temperature of the water from 
the hypolimnion inereases the effi 
ency of the fuel markedly (2). This 
factor has been considered in the lo- 


of steam power stations by the 


[ennessee Valley Authority (2 


Effect of Operating Schedules 
In addition to the quality of water 
below an impoundment, the operating 
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schedule 


of power turbines has an in- 
of the river for the 
the 


dam. 


fluence on the use 


disposal Ol Into river im 
below the The hy 


draulie power dams are operated to 


wastes 
mediately 
minimum or an 


vive either a average 


flow of water downstream. Because the 
effect ot 


versely 


pollution is generally in 
related to the quantity of wa 
ter in a stream, it is obvious that for 
sewage or waste disposal the minimum 
flow downstream is the most important 
value 
in the rate 
discharged for high-power demands is 
the 


and the power demand. 


However, the extent of increase 


and duration of water 


dependent upon water available 


Normally the minimum amount of 
water is diseharged at night when 
only one turbine operates. As the 
day's power demand inereases, tur 


bines are put into operation in in 


ereasing numbers. 


a 4- or 


in less 


This may involve 
5-fold increase in water volume 
time as the 
An in- 


erease of 30 in. in the water level in 


than an hour’s 


power generation increases. 
the main stream can result, according 
the 525-ft. 
many 


to observations on wide 
industrial 


5-00 


River. As 
electrical 
turbines are again shut down 


Catawba 
uses of power stop at 
Pp M, the 
This sort of an operating schedule is 


called 


b 91) 
»eCause 


‘neaking.’ 
the 
stream for wastes discharge is depend 
ent on the level of oxygen 
that ean be maintained, the discharge 
with a low D.O lim- 
its the amount of pollution that can 
without further 
When 
with 


successful use of a 


dissolved 


of water content 


be accepted obvious 
damage. the discharge occurs 


in a state stream classifications 


which preseribe the minimum river lev- 
els of dissolved oxygen at the oxygen- 


sag point, 


the initial D.O. value may 


necessitate the spending of many 
thousands of dollars by the polluter 
to prevent fish kills for which two 
parties are responsible. In general, 


the states can not control the low D.O. 
values caused by the power dams, but 
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they can force the municipalities and 
their jurisdiction to re 
duce their pollution load. 


industries in 


Catawba River Study 


In order to know the 
D.O. values below the 


pattern ol 
hydroelectric 


lan n the Catawba River, S.C., 
the D.O. content was determined at the 
Rock Hill, 8S. C., water intake. This 
point is seven miles below the Duke 
Power Company dam. The analyses 
were continued over a period of 55 
lays by taking D.O. samples every 2 


hr., with a duplicate bottle for a 
B.O.D. determination set 


ich day 


aside twice 
Table 
daily 
D.O. observations, the average B.O.D. 
values and the minimum daily D.O 
value. On 22 of the 55 days, the aver- 


The results given in 
| show the averages of the 12 


TABLE I. 


) i ( 
De . 
Ay \ (>) ) 
Ju 
l 0.0 25 15 a7 {) 
2 5.0 25 14 1? Vo? 
0.6 25 1.3 10 
i 6.6 25 3.6 99 0 
o 1.2 a5 0 
6 | 67 | 2 | 42 | 38 | o 
7 6.7 26 1.2 0.4 
s 6.7 26 $1 »G 0 
} 6.7 26 1] 7; 
LO 6.7 26 12 a7 0 
1} 6.7 26 1.2 2g 0 
12 6.7 26 1.3 .8 0.1 
15 6.7 26 1.2 9 0 
i4 6.7 26 1.1 5 
Ld 6.7 26 1.3 2g 
ib 6.7 26 3.0 22 
17 6.7 27 53.8 > () { 
IS 6.7 27 28 4 0.1 
’ 6.7 27 3.4 92 Nn 
20) 6.7 27 4.2 2 6 0.2 
21 6.7 27 1.2 29 
22 6.7 2% 3.5 3.0 
2 a7 28 3.4 20 0 
24 6.7 28 3.7 33 
20 6.7 27 3.1 2.5 0.1 
26 6.7 28 2.9 91 0.1 
27 6.7 28 2.9 2.7 0.2 
23 6.6 28 8 3.1 0.1 


1 Manganese disappeared from water 


AND INDUSTRIAL WASTES 





March, 1957 


age D.O. values did not meet the South 
Carolina State Code for 
drinking water in the upland part of 
the state; the D.O. values 
met the state code requirement on only 


Sanitary 


minimum 


5 of the 55 days. 


Assumptions 


The 
terioration of 


order of magnitude in the de- 
the water from the dam 
be gained from the following as 
In flow 
brought 
about by an oxygen If the 
D.O. drop below a dam trans 
posed mathematically to a B.O.D., then 
the load from the dam could be ealeu- 
lated as a population equivalent. 

The dam on the Catawba River dis- 


charges water at 27° C 


may 
sumptions and ecaleulations 
ing water a D.O. drop is 
demand. 


was 


. with a satura 
tion D.O. value of 8 p.p.m. The water 


Condition of Catawba River at Rock Hill, S. C., Filter Plant 


Dissolved Oxygen"(p.p.n 
) - en 
Ave Min. | B.O.D 
July 
44) 6.7 28 3.5 3.1 0.2 
30) 6.7 8 3.0 2.5 
6.7 28 5.2 2.6 0.3 
August 
I 6.6 27 a3 0.3 
2 6.7 28 3.4 3.1 0.4 
; 6.7 97 3.4 3.0 0.3 
} 6.7 28 3.6 2.9 0 
) 6.7 28 3.2 1.1 0.2 
6 6.7 28 3.3 3.0 0.1 
7 6.7 28 a7 3.0 
5 6.7 29 4.1 3.7 0.7 
Y 6.7 29) 1.1] 3.5 0 
10 6.7 29 3.9 3.2 
1] 6.7 29 3.9 3.6 
12 6.7 29 3.5 3.3 
13 6.7 29 3.2 2.7 0.2 
14 6.7 PAL] 3.3 yh 0.2 
15 6.7 29 Ss 2.5 
16 6.7 29 3.7 3.1 0.2 
17 6.7 29 3.7 1.4 0.2 
18 6.7 29 3.9 3.5 0 
19 6.7 29 3.4 2.3 
0) 6.7 29 3.4 1.9 0 
21 6.7 28 1 2 3.8 
22 6.7 27 1.5 4.1 
23 6.9 28 5.3 41.8 ’ 
24 6.9 28 5.6 4.9 
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> tail race has a D.O. value of 
l p.p.m., or p.p.m. At 
900 ¢.f.s 600 m.g.d. or 


a drop of 7 
there will be 
thousand million 


fi pounds of dis- 


solved oxygen per day. This makes a 
total B.O.D. load at this flow of 35,000 
lb. of equivalent B.O.D. per day. This 
would have a population equivalent 
for a town of 200,000 people. At the 


highest flow of 4,500 e.f.s. the popula 

on equivalent would be equal to a 
ywn of one million people and would 
have an equivalent B.O.D. of 175,000 
lb. per It can be seen from these 
assumptions that the higher the flow, 
‘eater the B.O.D. load becomes, 
a load of 175,000 lb. is very 


day. 


Water Y tality 


found in the river 
vater during 45 to 50 of the 55 days 
f D.O It was pointed 
ut by Chambers and Ingols (5) that 
found in the water 
from the Catawba River last summer. 
Thus, a water plant below an impound- 
ment must be prepared to treat the 
for manganese removal. 


Manganese was 


observation 


manganese Was 


‘ ter 
ater! 


A water plant or town appreciates 
the assured quality of water, but not 


the poor quality. Furthermore, the 
town or industry adding wastes to 
the oxygen-deficient water also finds 


it difficult to meet the state eodes for 
river water quality where the require- 
include maintenance of a spe- 
cific D.O. value (such as the codes of 
New York, North Carolina, and South 
Carolina 


ments 


Effect of the Controlled Pattern 
During the summers of 1955 and 
1956 the author studied the effect of 


the discharge of untreated waste into 
the Catawba River from the City of 
Rock Hill. S. C. The from 
Rock Hill are approximately one-fifth 
four-fifths 


from a bleachery). 


wastes 


industrial 
These wastes are 
Manchester Creek two 
miles from the town and one mile from 


domestic and 


discharged to 
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the Catawba River; the last half mile 
is in the river flood plain 
to the available data (4), the oxygen- 
point occurs three miles down- 
stream from the confluence of Man- 
chester Creek with the Catawba River 

During low flow, both sedimentation 
of suspended solids and slime growths 
(sewage fungus) oceurred on the 
stones at the bottom of the polluted 
portion of the Catawba River below 
the confluence of Manchester Creek. 
When the rate of flow increased, the 
depth of water increased, giving a 
lower and lower air-to-water 
so that reaeration was increas- 
ingly retarded as the flow increased. 
According to Churech- 
ill (2), the reaeration coefficient varies 
inversely with the discharge. Thus, at 
a point just above the waste discharge 
from Rock Hill, the D.O. content at 
low flow was observed as 3.9 p.p.m., al- 
though an hour later the D.O. value 
dropped to 2.7 p.p.m. after a 20 in. 
rise in water level. 

While studying the D.O. pattern at 
the sag point, several interesting fea- 
tures were observed. The D.O. values 
at low flow were found to be quite uni- 
form across the river at approximately 
3.0 p.p.m. This indicated a rather 
uniform distribution of the waste 
across the river at low flow. The wa- 
ter had a clear appearance during dry 
weather and low flow. There was a 
heavy growth of Sphagnum moss on 
the stones up to the level of continuous 


According 


Sag 


surface 
ratio; 


Davidson and 


submergence, but little evidence of 
Sphaerotilus. 
At high flow. the D.O. content on 


the polluted side was observed at 0.2 
to 2.0 p.p.m., while on the opposite 
side of the river the D.O. content at 
that time was 3.8 to 5.5 p.p.m. This 
indicated much less distribution dur- 
ing high flow than low flow within the 
same river distanee. The most strik- 
between low and high 
flow occurred in the appearance of the 
During high flow near the 
polluted shore, the water was filled 


ing difference 


water. 
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with floating clumps of Sphaerotilus. 


There also 


was a high turbidity, in 
dicating a large number of dispersed 


microorganisms. It was eoneluded that 


the sharp drop in the D.O. content on 
the River fi 


during hig! ow 
result of several factors 


Catawba 


was thi 


l. A greatly increased rate of 
‘hemical activity caused by the tr 
i microorganisms 


mendous inerease in 


possibly a million-fold increase 
2. A small distribution of the 
across the river at high flow 


3. A 


lower reaeration rate 


Observation ot the 
Manchester Creek 
indicated 


flow of 


confiuen 
and the 
that ther 


waste 


River 
from 
the ri 
Davidson and 
2)(6) indicate that the drop in D.O 
eontent during high flow is 


l 
tne 


smaller 


into the river during 


of the 


river. 


increase in the ratio of 


river water resulting from a 


Observations mad: 
Catawba River indicated a st 
in river D.O. eontent 


to 0.7 p.p.m. at the 


Prom 
oxyvgen-sag 
that 
flow is the major cause of 
D.O. drop on the Catawba Riv 


It was concluded seour 


Effect 


Storade 


Along with a decrease in 
Manchester Creek 
river there is the 


Was 


{ 


tharge from 
possibility of 
When the 
will 
he normal flow plus the stor 
This 


quality 


ereek 


storage in the 
drops again, the creek 
affect th 
falling 
ealeulated 


stored a 


will 
during 

as roughly 
flood 


W aste 


plain million 


with a 50-in. rise in river 


Only a few observations of the 


sag 
point were made during a falling river 


stage at the sag point because the drop 


curred from 10:00 pm until the early 


hours of the morning. Observati 
of the river reported by 


Lintor 


INDU 
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indicate that the river is in bad shap: 
during the night hours. Any estuaries 
on the polluted side of the river filled 
with 


river 


polluted water during a rising 
D.O wa 
‘r stage. On 


will discharge this low 


ter during the falling riv 
this loss in dis 


numerous occasions 


solved oxygen was observed in the 


estuary at the sag point 


Flow Pattern Phasing 


On one point that has serious im 
plications, Rock Hill is comparatively 
fortunate ; the high water will pass the 
sewer outfall at the Manchester Creek 
confluence during the daytime when 


maximum 
If a large eity should be lo- 


the sewer discharges its 


eated 12 or 36 hr. downstream from 
the dam, it contend 
with the problem of its maximum city 
load river at the 
minimum or from the 
Thus, it can be extremely im 
to a city whether its strong 


would have to 


sewage entering the 
night discharge 
dam 
portant 
day sewage will be in phase or out of 
phase with the flow pattern from the 
dam 
Summary 


The storage of water for hydraulic 


veneration has rood fea 


pe wer 


some 
tures and some very bad features. It 
that the 
the bad 


realized by the 


is believed importance and 


severity of features are not 


adequately sanitary 
ring profession 


side, the 


engines 


On the eo00d below 


water 
the dam generally has less sediment, 
] 


color, bacteria, and a lower tempera 


ture 
On the bad the 


adversely 


side, water below 


the dam is most affected 


during the summer when water qual 
Directly below 


the dam, the water may be devoid of 


ity is most critical. 
contain 
The pattern of 
may permit slime develop 
the bottom 
and seouring off of 
high flow 


tributaries 


dissolved oxygen and manga 


nese and/or sulfide. 
operat ion 
ment on 


during low flow 
the slime during 


Wastes may be stored in 


during a high river 


Stage 
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and discharged to the river during a 8. Lawrence, W. A., ‘The Addition of So 


11 1 diu N ate ( e ( se 

alling-river stage; and a city may — ae & amaponenge™ 
: . ‘ River His JOURNAL, 22, 6, 820 

discharge the heaviest sewage load to fen” SO 

the river during the minimum river’ 4, Phelps. E. B ‘Stream Sanitation.’’ 

stage if the town is 12- or 36-hr. flow John Wilk y and Sons, Ine., New York, 

time downstream from the dam. N. 1 1944 
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AWWA ELECTS NEW OFFICERS 


At its annual meeting in January, the Board of Directors of the American 
Water Works Association elected new officers for 1957. Awardees were also 
determined and honorary members elected. 

Elected to the office of President was Fred Merryfield, Professor of Sanitary 
Engineering at Oregon State College and consulting engineer with the firm of 
Cornell, Howland, Hayes and Merryfield. Federation members know the new 
AWWA President as the past president of the Pacific Northwest Sewage and 
[Industrial Wastes Association and currently an active member of that group. 

Lewis S. Finch, Vice-President and engineer of the Indianapolis Water Com- 
pany, was elected AWWA Vice-President. Mr. Finch is a past president of the 
Central States Sewage and Industrial Wastes Association and a former Federa- 
tion Director from that Association. 

To the office of Treasurer, the AWWA elected William J. Orchard, retired 
veneral manager of Wallace and Tiernan, Ine. Mr. Orchard needs no intro- 
duction to Federation members whom he has served long and faithfully in a 
number of capacities. He has been an Honorary Member of the Federation 
since 1946. Mr. Orchard succeeded William W. Brush, who had served as 
AWWA Treasurer since 1922, except for a two-year period during which he was 
Vice-President and President of the Association. Mr. Brush was elected Treas- 
irer Emeritus. 

our honorary members were elected at the meeting. Among them were 
Albert E. Berry, Director of Sanitary Engineering for the Ontario Department 
of Health, Toronto, Canada; and Charles H. Capen, retired chief engineer, North 
Jersey District Water Supply Commission. Mr. Berry is an Honorary Member 
and a Past President of the Federation, having served in this capacity in 
1944-45 





ORGANIZATION OF COOPERATIVE STATE-INDUSTRY 
STREAM STUDIES IN WISCONSIN * 


By R. H. Scorr anp T 


B. F. Lu 


ly, Wisconsin Comn 


Manufactur 


ms paper és 0 
Wisconsin as undertaker 
Pulp Manufacturer 


© Lowe r Fox 


es in 

1 the Sulphite 
I 

by this group tl 


d57 


With 


connected 


‘TIVITIES 


ever-growing a 


water pollution con- 


the 
with 
trol, it be and 
important ental 
units participating in such programs, 


comes increasingly 


tor GOVE 


and major industrial plants discharg 


wastes to surface waters, to obtain 
; 


iuch information as 


possible 
garding conditions prevailing 
The volume of 


‘elving waters. 


necessary 


for a reasonable appraisal 


of any condition of water pollution 


unending collec 


. re 
requires 


seemingly 
evaluation. Changes in 
water temperature, 
and municipal 
aquatic plant growth, and stream 


tion and 
season, industrial 
waste waste loading 
available are some 

factors which continue t 
picture presented. The over-all chem- 
istry and biology of waste utilization 


or dilution 


alter 


by surface waters never reaches a 
point of static equilibrium, but is an 
ver-changing balance that requires 
continuous investigation to gain even 
the 


and the energy 


a partial insight into complex 


mechanisms involved 
relationships affected by the changing 


environmental conditions 


* Presented at the 11th 
Wastes Conf., Purdue University; 
Ind.; May 15-17, 1956; 
State 


Purdue Industrial 
Lafayette, 
under the title ‘*Co 
Industry Stream Studies 

TI. Organization of the Program. 
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le cooperative state-industry stream 
in Committee on Water Pollution 
The the study 

76 (Jan., 


results of 


L, 29, 1 


’ 


If it is then conceded that detailed 
and sustained compilation of water 
pollution data is necessary, the prob- 
lem presented from the _ collection 
standpoint develops into one of avail- 
able 
such 
Few 


sible for water pollution control have 


manpower and means whereby 
obtained. 


respon- 


information can be 


governmental agencies 
adequate budgets for manpower and 
On the other hand, industry 
is becoming increasingly interested in 
gaining firsthand knowledge of their 
individual problems and in participat- 
ing in pollution control 
within the sphere of 


expenses. 


programs 
immediate 
The pooling of govern- 


their 
obligations. 
ment-industry where 
enables both to profit. 

It is not the purpose of this paper 
to present a specific program that will 
be universally applicable to the needs 


resources, PoOs- 


sible, 


of all who may be eoncerned with col- 
lection of water pollution control data 
through cooperative effort. However, 
the government and pulp 
industry cooperative pro- 
gram as presently developed in Wis- 
will be the hope 
that such information may be helpful 
to other industry and governmental 
units in the formation of cooperative 
water pollution 
interest. 


phases of 
and paper 


consin discussed in 


programs covering 


problems of mutual 
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Program Development 


The development of cooperative 
stream survey work between the pulp 
and paper industry and the Committee 
on Water Pollution in the State of 
Wisconsin was born of necessity as 
far as the enforcement agency was 
concerned. The early years of pollu- 
tion control activity in the state were 
supported by quite inadequate budgets 
for the program necessary.  Intelli- 
gent pollution control enforcement re- 
quired knowledge of stream conditions 
which could not be adequately ob- 
tained. At the same time, the pulp 
and paper industry comprising 34 
paper mills, 15 sulfite pulp mills, and 
3 sulfate pulp mills, as major paper 
and pulp interests in the state, were 
involved at an early date as principal 
sources of water pollution. 

It is to the credit of both industry 
and government officials alike that 
those responsible foresaw at an early 
date the advantage of cooperative ef- 
fort in attacking this problem. This 
joint action formed the basis of mutual 
understanding and consideration which 
has extended to the present time. The 
early pioneering work of such men 
as L. F. Warrick, State Sanitary En- 
gineer at that time, and H. A. Roth- 
child and J. M. Conway of the pulp 
and paper industry, set the stage in 
Wisconsin for the present state of de- 
velopment of 
tion. 

The development of the Sulphite 
Pulp Manufacturers’ Research League, 
including membership of all but two 
sulfite pulp mills in the state, and the 
Advisory Committee on Waste Dis- 
posal of the Wisconsin Pulp and Pa- 
per Industry representing the great 
majority of the industry in the state, 
furnished representative and authori- 
tative industrial agencies with which 
the state agency could work. The de- 
sirability of having some group or 
committee representative of a large in- 
dustrial interest, or of planning co- 
operative work with a responsible and 


state-industry coopera- 
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interested representative of a single 
industrial plant to guide the indus- 
trial participation in any cooperative 
agreement, is of prime importance. 


Cooperative Industry Survey Work 


Sampling 


As the cooperative stream survey 
program now operates in Wisconsin, 
15 mills participate in a weekly sam- 
pling program carried out on seven 
rivers of the state over sections of 
those streams in which the mills have 
an immediate interest. The program 
furnishes data obtained from approxi- 
mately 765 samples taken at 45 sam- 
pling points. Some mills, relatively 
isolated from other pulp and paper 
sources, sample the entire reach of 
stream which may be affected by mill 
wastes. Ordinarily, this consists of 
one sampling point above the mill, 
with samplings at selected stations 
downstream extending into the recov- 
ery zone. In other cases where mills 
are more closely grouped, selected mills 
take the initiative in a joint program, 
sampling at stations which cover a 
reach of stream receiving wastes from 
several mill sources, with consequent 
division of the work load. 

For example, on one stretch of 
stream 38 miles in length, there are 
18 paper mills, 4 sulfite, 1 sulfate, 1 
semi-chemical, and 1 groundwood pulp 
mill. The stream is sampled over the 
38-mile distance at five stations by 
representatives of four mills. Where 
waste sources are grouped so closely 
on a receiving stream, bracketing of 
individual difficult, 
but by exercising proper care in se- 
lecting sampling stations it is possible 
to present a picture of total stream 
condition. 

While good judgment and consider- 
ation of previously determined condi- 
tions may be used at first to establish 
sampling stations, trial and error will 
also be found of help in determining 
the most suitable points for investiga- 
tion. Stations may be changed from 


wastes becomes 











tion 1 
ice Building, Mad 


FIGURE 1.—Data sheet used by industry to record sampling data. 


ral 


n flow is often determined by the 


processes, production, Wheel capacity of hydroelectric 

characteristics, season: levelopments within the stretch of 
iperatures, or development : rean ing rve I In other cases, 
viding storage and changing daily flo lati obtained through 
listance relationshiy a be it “O00 Pt ration of the State offic Ol 


change of station location. r S. Geological Survey 
participating mill furnishes 
ment and Personnel both field and laboratory technicians 
aT completi he work ome 
The cooperative program now ‘letion of the rK Tn some 
. 4 : 1 ‘ases, one person fills both 10bs, col 
n n ! ° 

gags lectine samples. nerfarmine fe est 
individual contact with the it I cy amp! , pertorming field t ts 
A, and carrying through the laboratory 


t } 


Ss brings each participati 


pollution control agence) ei 
lal contribution, the state sup phase on returning to the mill. The 
| field equipment necessary for also provides laboratory space for 


vor} " sist] { 
ing and the laboratory glassware! } WOrK CONSIStINg 01 
Nec a] me section of a laboratory 


PS 
1] 


ll control or research labora 


needed for selected analyses. 
reagents, as well as equipment . 
‘ement items, are supplied annu ae temperature imeuba 
each mill prior to the start of "0m facu 
I r completion of the B.O 1). cle 


eet aa ermination 


ities are also required at the 

ey period which extends from 
first week in June to the las 
September. Supervision of industry personnel 


An instruction sheet is furnished in the field and laboratory phase of 


the sampling technique thi joint project is desirable. Whereas 
for determinations of In some eases persons assigned to the 
emperature, dissolved oxygen, project for the summer period may 


B.O.D., and stream discharge. have had previous years of survey ex- 
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t is as likely that temporary maximum and minimum values deter 
r help may also be assigned such mined might bi sed with maximum 
t llege students, o1 and minimum flow values. <A typical 
technical training in summary sheet ring this approach 
istrial procedures but little con s shown in Figure 2 
t of the limiting factors involved Calculation of stream loading may 
this phase of endeavor. It is neces- be attempted but it is not recom 
tl efore, that periodic contacts mended in ew of the limited data 
vith the cooperating industry ‘The data m the control ageney 
re that field and laboratory standpoint, present a picture of stream 
dures are carried out properly conditions \ h would not be avail 
ta obtained are no better than able without s ! cooperative effort 
ttention given to their collection Krom the individual mill standpoint, 
ture, pl, dissolved oxygen the data furnish information pertinent 
B.O.D. data are tabulate to conditions which may be created in 
istry on form sheets d the stream by mill waste loading over 
xr this purpose (Figure 1), a reach of stream in which the mill is 
ded to the state committes particularly terested. The joint con 
ollution at the end of each sideration of such survey results by 
mnt The column headings all parties concerned, develops a mu 
irnish ti necessary data to tual respect and understanding of 
‘heck of - ealeula problems facing the industry and the 
enforcement agence In Wisconsin, 
the Advisory Committee on Waste Dis 
Data posal of the Wisconsin Pulp and Pa 
per Industry, in an annual joint meet 
mpletion of a summer pe- jing with representatives of the state 
work, all data are tabu-  ageney, goes over the findings of the 
the form which may be most survey prior to release of the informa 
to the interested parties. The tion to all member mills 
POURT OF RESULTS OF REAM SUR 
—— a 
4 Sh 5.8 5.3] | 38-23 15-21, 1748-26, 
3] n26 Vn 
— : | 
$25 12- ‘ 
ha : to if : 
>, | r. =28 16 -28. 
- oe oun Sa 220 O20 PELE +R : 
N e os S a - -26 
5.0 9. 3 8 13.9 ; m2 
x x . ¥ i 8 8 7 5 ~ _ 
rr ; [633 8:6 3 |S ko 3.5) "62 | reso 3o96 terse 
; ee aT | 9.3 9 1a} 15-26 1-26 aes 
———raitigs iver 1 : 4 15- - - 
Mile free. rol 0:1 0:0 7:0 | 0:1 0.0 29 12026 181002 
* High B.0.D. walue is due to large quantities 





FIGURE 2.—Typical summary sheet for comparing maximum and minimum values. 
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Cost and Evaluation 


While the collective project 
sents considerable effort, only a small 


repre 
amount of travel is involved and con- 
tinuing costs in equipment and sup 
plies are small. Costs to the industry 
the time of 
man about one day per week. 
Due to thi 
tained and 


involve principally one 

number of samples ob- 
the period of sampling, 
s and 

this 
information 
The 


how 


which covers critical stream flow 
water temperatures, 
type furnish worthwhile 
as to general stream conditions. 


surveys Ol 


ecumulated data become limited, 
ver, in arriving at any justified evalu 
ation of stream improvement require 
ments and must be considered as quall- 


tative data 


Special Survey Work 


obtain adequate information of 


needed to more accurately 


ine the degree of pollution 
required, the sulfite pulp 
int through representation of 
the Sulphite Pulp Manufacturers’ Re- 
search League in cooperation with the 
Wisconsin State Committee on Water 
Pollution, out more intensive 
eritical reac 

to obtain 

stream pollution informa 


abatement 
’ 
i 
1 


istry, 


carries 
survey work on 
streams in the state 
tative 

The 


forth here as a further 


mechanics of the survey are set 
step in aiding 
those interested in developing coopera- 
tive industry-government agency sur- 
The detail is 
stricted to stream 
flowing but is partially 
plicable, through modification, to 
tively static water 
significant waste loadings 

Any which in- 
tends to furnish information valuable 
and pertinent to determining load-as- 


similation factors is never complete in 


veys. necessarily 
surveys inv 


waters 
bodies rece j 


survey procedure 


all aspects, as the practical require- 
the program 
Physical limitations placed 
on sampling and analyses of samples 


ments of soon become 


apparent. 


and data govern the survey procedure. 
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The program must then develop from 
a simultaneous consideration of per- 
sonnel needs, equipment, and facilities 
available, as against the extent of in 
estigation and desirable. 
These and limitations 
determined the procedure followed in 
the various surveys. 


possible 


considerations 


Data 


The data appeared 
necessary for a program of this type, 
for the purposes intended, included 
the determination of stream discharge, 
5-day B.O.D., ultimate B.O.D., 
solved oxygen, temperature, pH, and 


basie which 


dis- 


suspended solids, both fixed and vola- 


tile. With such 
on individual 


information obtained 
through mul- 
station 
sections, it was possible to arrive more 


stations 
tiple samplings at the cross 
precisely at a quantitative measure of 
loading, distribution, 
solids added and deposited, reaeration, 
and utilization 
information of this type was expected 


stream waste 


oxygen values. Basie 
to make possible the more exact pre- 
diction of the working capacity of the 
stream. Eventually it should be pos- 
with due for consid- 
ered judgment, to determine the rela- 
tive 


sible, allowance 
degree of waste loading reduction 
required under critical flow-tempera- 
ture eonditions. 


Station Location 


To collect the information, it was 
that stations be established 
both above and below sources of waste. 
Selection of these 
erned by consideration of stream flow 
the 
be used, as well as distance above and 


necessary 


stations was gov- 


characteristics in cross section to 
waste under con- 
However, practical limita- 
involving accessibility, time, 
handling of equipment, 
and transportation of samples also gov- 


below the source of 
sideration. 
tions 
manpower, 
erned the selection. Standard operat- 
ing procedure for a survey of this type 
involved the division of the stream at 
the selected 


stations into 20 sections, 
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right to left looking downstream, 


raging and sampling. 


This basic 
per station plan was utilized 


am stations irrespective of 


vidth. 


nt bridg 


methods of dividing each sta 


20 sections and locating the 
sampling points were used. 
the ol 


stadia 


cable, 
tor 


use a 


ShUGeU 


or po 


ming the sampling equipment. 


are not controlling 


ana 


of 


use 


navigation width 
factors, 
line similar to that employed 
S. Geological Survey 1s most 
The tag line employed 
steel, 7 by 7 constru 
Althoug 


} P > OX 
0 
pre 


Was 
ection 
in. eabl P 


920 |b. 


stream 


il a ve 


aking strength of 


for short 


sfactory 


Ip to se veral hundred feet and 


‘able can be 


locity currents, a Yg-in 


strength 
under 


1,700-lb. 


recommended 


breaking 
for 
ity conditions and 
ere the strand 

than 300 ft. 

ked with = single 
beads at 10-ft. 
ids at 50-ft. intervals, and 
100-ft J 


‘conditions, 


LUS¢ 
at river 
must be 

The cable 
lead- 


intervals, 


iS at intervals Un 

a cali 
to locat 
ial gaging and sam 


ints. A bloek and tackle and 


such 
used 


1d) 


indy 


long clamp for pulling the cable 


ie d ] 


( teological 


cord, 


1 starboard 


! ire } 


1Oll al necessary 


to 


anchor the 


etnoad 


the 


it the 
cable, 


it into position is dependent 


used run ol 


reel, 
and 


ence and circumstances, 


stitute or explanation fits 
With the cable at right 
stream flow, the boat is 
into the 
cable locked in place at the 
The 


is facilitated by employing 


the 
Ointing current 


bow. of 


use 


dard boat boom used by the 


Survey which pro- 
John A. 


ae 


Roebling’s Sons Co., 


STREAM STUDIES 30: 
vides facilities for holding the cable, 
suspending the meter, and mounting 
the sounding reel 
Stations at 


bridges providing certain precautions 


he established 


may 
are taken to avoid large errors in flow 
section in 
yf 
being taken 
75 to 100 ft. below the bridge to avoid 
interference | The boat 
be guided by from the bridge 
located at 20 designated points 
marked out the bridge structure, 
but it should be anchored off the stern, 
with the bow pulled tight to 
avoid objectionable current and wind 
the boat. When « 
ing of this type, it is 


lhe 
the 


asurements 


measurement, 
this ¢ 


Cross 


ise takes form < an are, 


midstream 


Iie 


y piers. can 
a 
the 


on 


rope 


rope 


movements of n 


ploying a rig 
advantageous to construct a yoke ar- 
the lead ropes from the 
lead from both the port 
sides. The 
the of 


oom assembly. 


rangement ol 
bow 
and 

formed encloses the boat 
and the boat | A single 
lead line from the apex of the triangle 
thus formed the boat to the 


with one 


starboard yoke SO 


bow 


Secures 
bridge struc 
Where 


available 


ure. 
bridges 


suitable not 
navigation be- 
comes a limiting factor with the result 
that the use of 


ard, a transit 


are 


and where 
a cable becomes a haz- 
stadia rod may be 
employed to position the boat contain- 
ing gaging and sampling equipment. 


and 


The stadia rod, mounted by clamping 
upright in the boat, enables the transit 
man by suitable signal to position the 
b rredetermined section limits, 
the total 


into the desired 20 see- 


oat at | 


as computed by dividing 


stream width 
tions. 

The positioning of the boat is not 
by this method, 
of several feet at 
any position can be compensated for 


easily accomplished 


although an error 
However, as 
width 
low measurement computa- 


at the following section. 


the actual determined section 


4 


is used in f 
enificant error results from 
this procedure. 


tions, no si 
Current and wind ex- 
ert considerably more influence over 





| position 


poe tO the CaDle, OF ¥ msideration f the several job 
raging and sam 

ivided indicated 

rs in any field 


les itself into: 


saving 


‘aleulation and transit 


best 
lable manpowe1 
some lags occu 
activities is 

nee 


this alvisi 


two stations. 
aboratory staff is 
rk load eoming 
. Experience indicated 
laboratory workers ar 
field ecrev When the num 
i laboratory fell 
es developed 
long hours of 
The use of 
at the same 


ao a 
Tional mereas 


the laboratory 

sirable so that 

become experi 

irvey covering mul 

stations 1 arted, the program 


earried through prior to pos 


ical changes in stream dis 


It is a definite asset to have 
and laboratory staff member 
y familiar with his job under 


ing conditions, which may 








be brought abrupt weather 
In addition, and to facilitate 
field and laboratory work, it 


that on 


on by 
‘hanges 
is desir- 
additional man be avail- 


ble for transporting samples to the 


and supplies to the field 


Survey Techniques 


asurements were mé 
pth, 


10 discharge measure 


it the 0.2 and 0.8 de 


nts at any station. The gaging pro- 

llowed that used by the U.S. 

G l Survey The sampling of 

f t stream was carried out at the odd 
bered se n limits at the 0.2 and 

0.8 depths, 7.e., Seetions 1, 3, 5, 7, ete., 

ving a total of 20 cross-section sam 


ples Samples were 


obtained by use 
Three 
s consisting of water samples 
r (a) B.O.D b 


er erry gare 


f a Kemmerer sampler sam- 
nle bottl: 


dissolved oxvgen. 


oxygenation rates and 





solids were eollecte d 


S ided Ac- 
60 sample bottles per cross 

: ‘tion were necessary 
‘ } B.O.D. samples were iced im 
. ( after collection by sub 
‘ nee in an iee-water bath, thus 
I ling cooling and preventing con 
3 traction from drawing air into the 
ttle. Dissolved oxygen samples were 
1d in the field, titration of the 
: D.O. samples being earried out in the 
ratory Temperature values were 
‘ » necessarily determined at the time 
; sampling. The plII value of indi 
dual samples was determined in the 
laboratory on the third sample bottle 
hich was also used for compositing 
rr solids analyses and determination 

) 1 veenation rates 
Sample bottles used in the field were 
t rrespond to the sample 
t d using a eode to designate 
t station, section, and stream 
pth Thus, V15B, designated Sta 
Section 15 at the O. depth 


Station 3, See 


hile ITI7A, denoted 
! it the 0.2 depth 


followed 


‘*Standard 


samples 


I"} analyses ol 


forth in 
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Methods, 
ter bel 
Two dilutions were 
B.O.D. determination, 
samples per 
Ine 


ing of stock-watering tanks filled with 


dilution 
B.O.D 


for 


supplemented wa 


the 


made 


d for work 


o 


ie US 
each 
resulting in 40 
station, exclusive of 


blanks. ibation facilities consist 


circulating temperature-controlled wa- 

ter pert most satisfactorily in 

handling up to 400 B.O.D. bottles 
The problem of 


analyses ol 


‘med 
ormea 


Sf parate suspended 
individual samples 


solids 


become ;s a physical impossibil ty in 


consideration of any reasonable lab 
oratory program supporting a survey 
of this ty] Accordingly, solids sam- 
ples were composited on the basis of 
discharge at tl ipper and lower ley 
els in each of three sections. This 
req lired site of Stations 1, 3, 


5: 7, 9, 11, 18; and 15, 17, 19. The 


result was six solids determinations 
ner station. or as the cooperative pro- 
eram developed throughout the sum- 


mer, a maximum of 54 solids analyses 
for the largest survey effort involving 
4) stati ms on 


me stream 


The d 


methods 


as lopm«e nt of adequate means 
taining suitable 
records iS most imp: rtant Ar eord 


sheet devot d TO each separate field 
activity and laboratory i 


and 


for n 


analysis gives 


maximum flexibility in carrying out 


A total 


forms 


the mechanies of the survey. 
distinct 


completion of 


of seven separate and 
the 
analytical All 
on Sl, by 1] 
later 


} ° > ~ 
basic survey data 


were used during 


° 1 
sampling ana 


forms 


"¢ 
paper to faci 


wi wrk. 


wel 


luplicated 
litate handling and 
combination into th 
colleetion Kield covering (a 


hTorms 


discharge asurement data and (b 
sampling data were employed by the 


field crews 
The 


recording all ré 


form, 
with 


discharge. 


discharge measurement 


adings associated 


letermination of stream 


was copied from the U. S. Geological 


} 
stream discharge 


form 
US.G.S 


Survey survey 


with the se of Standard 
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nalyses ! I t be a le to either indust1 ! 
tl oratory stafl I ! ernment ‘ting alon In addition 
sly mentioned fo1 ( t | m t streal lization n ni 
any field sample was als | fieation standpoint isie quantitative 
n labo l r I information must bi » make 
dissol oxygen ; I] possib y rational a to « 
B.O.D e) composit t elonin yermissib] ] factors 
’ lie in t 
t1on data, % leq itelv co 
nation t b I oO! \ 
haa: s of all ms ns , 
| ines ~ 
ylieat At tl . a | 
+} - ry lation 
oe] s eA » J \ 
ill original data 
HEBERT APPOINTED A DIRECTOR IN BDSA 
se f the Filtration Corporation, Rochester 
N \ i ny nt 1 oO} ] ( AY Direetor Wat t nd Ssewerave 
Industry and Utilities Divis Business a Defense Services Administration 
U. S. Department of Commer Mr. Hebert is on loan from his corporation 
‘or a period of six months or inder a rotation system whereby outstand 


industrial ecutives t Government without compensatio1 Mi 


Hebert succeeds Richard V. ] Vice-President and Export Manager of tl 
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| PREVENTIVE MAINTENANCE OF AIR FORCE 
SEWAGE WORKS * 


By Haroup A PFREIM 


Kffective maintenance of sewage maintenance has been found to be the 


treatment equipment and plant fa best means of attaining this goal. 
ties is reeognized as important as Preventive maintenance is a planned 
r design and construction of the and scheduled operation designed to 
it minimize deterioration and to detect 
In 1957 the United States Air Force and correct deficiencies on the spot 
vill have about 350 operational bases Essentially, it is nothing more than 
' ipported by almost 2,000 lesser instal- a method of keeping facilities in good 
lations of all types, both in the conti- condition by assigning specific people 
, nental United States and overseas. to specified tasks on a predetermined 
i Maintaining and operating this physi- = schedul A preventive maintenane 
al plant is a tremendous task program corrects defects in the early 
Si works facilities at Air Force stages before they develop into major 
stallations are similar to and pre-_ repairs or replacements. It is a posi 
nt the same requirements and prob- tive means o 
lems as those at municipalities. The 


1. Insuring proper maintenance ar 


d 


day that construction is finished, de- . : ‘es 
, . : . preventing breakdowns 
m begins and maintenance 


2. Controlling maintenance costs 
personnel must go to work. Annual 


3. Establishing specifie personnel 


nditures for maintaining sewage 


assignments 
orks presently amount to about 414 


“1 ® 3 ; 1. Developing minimum adequate 
million dollars or 23/4 per cent of their . 1 } 
maintenance reeords and data 
vital replacement value. It would 


be an impossible task to effectively A preventive maintenance program 


‘control and assure the maintenance of 


contains two elements, ‘‘deteetion and 


these scattered facilities, existing un-  correction’’ or more simply ‘‘find it’’ 
r widely varying geographical and and “fix it.’ 
limatie conditions, without some 
os : Program Phases 
standard system or procedure for 


ing structures and equipment in Preventive maintenance is nothing 
rood condition. The establishment of new. It has been used in the Air 


iniform program of preventive  Foree in one form or another for many 


° ' years Based on results of manage 
* Presented at 1956 Annual Meeting, Penn-  * ' 
th ment studies made ; ‘ umber of 
] if eewage “ar 1 In lustri il Wastes _ , e . ut ° BU = 
ee niversity Park. Pa.: Aug. 29-31, installations, the program was modi- 


fied about a year ago to meet new 


309 








310 SEWAGE 
requirements and to more aggressively 
pursue its objective. Under this pro- 
gram preventive maintenance of sew- 
age works facilities is carried out in 
two separate phases. 


Zone 


Each divided 


nance zones consisting of 


Building Maintenance 


into mainte 
from 50 to 
200 buildings, depending on the size of 
the base, the type of buildings, 
local conditions. 


base is 


and 
Trained maintenance 
erews consisting of personnel skilled 
in carpentry, plumbing, heating, elec- 
trical painting, 
roofing inspect each 

least 
crews, 


and 
the 


90. days. 


work. elazing, 
building in 
zone at 


These 


Supery iSOrs. 


once every 


working under 
equipped with 
proper tools and adequate repair parts 
and perform on-the-spot repairs and 
This phase of the program 
that treatment plants, pump- 
ing stations and other plant buildings 
obtain a complete inspection and ser- 


zone 


are the 


servicing 


assures 


vicing at least every 90 days 


Eq “iy ment Maintenance 


The second phase is carried 
plant 
der the direction of 


visor It 


out by 
personnel working 
the plant 
the 
units 


sewage un- 
super 
eontinnous 
and each 
piece of equipment in the _ plant 
through inspecting, cleaning, lubricat 
scheduled 


consists of 


maintenance of all 


ting, and servicing on a 
basis 

To meet minimum standards of pro 
ld train- 
ing by the plant supervisor and sani 


the Air 


major commands in proper op 


) 
I 


ficiency, operators are given fi 


tary engineers of various 
Force 
rating practices and maintenance 

S They are given formal 
ing through special 


by the Public Health 


eourses ¢Con- 


U. § 


and are encouraged to attend 


short courses and local sewage and in 


ustrial wastes conferences. 


The zone preventive maintenance 
the 


sewage 


maintains buildings and 


the 


crew 


structures of works, leav- 


AND INDUSTRIAL 


WASTES March, 1957 


ing plant personnel free for opera- 
tional duties and for maintenance of 
the specialized equipment and treat- 
ment units. Where the work required 
is beyond the capability or responsi- 
bility of the zone crew or plant person- 
nel, it is performed by the various in- 
stallation engineer maintenance shops 
which are available for all major re- 
pair work either in or out of the plant. 


Manuals 


The technical establish- 
ing a program and scheduling, execut- 
ing, 
preventiv: 


aspects of 


and recording specific phases of 
maintenance by the oper- 
contained in technical manu- 
These are designed to 
personnel in keeping equipment in 
detecting and 
correcting conditions. 
The guide 
tions on how to inspect, clean, service, 
lubricate 
to keep prescribed 
Data in the m 
recognized 


ator are 
als. assist 


good condition and in 
unsatisfactory 
manuals contain instruc- 
and adjust equipment, and 
how maintenance 
records. inual are based 
commercial practices 
nanufacturers’ equipment instrue 
tions 

Systematic inspection and servicing 
if each the 


requirements of a good preven 


piece of equipment are 
basic 
program As 
these 
the operator is required to keep 


tive maintenance 


part 


of his responsibility for activi- 
ties, 
records for each piece of equipment. 


Figure 1 shows a typical page from 
‘*Maintenance and Opera- 
Industrial Waste 


Svstems,”’ pres 


the manual 


tion of Sewage and 
Plants and 


ently under preparation. On the right- 


which is 


hand side of the page are specific step 
by-step instructions for each operation 
in the inspection and service proced- 
ure for the equipment designated. On 
the left-hand side of the 
the frequency of 

each operation 
listed the 
frequeney columns are used merely to 
the the 
tenance data 


page are 
indicating 
for 


numbers 


columns 


action required 


The item under 


simplify recording of main 
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DIWiM/Q|S/A 
G6.06 COMMINUTORS 





23 | a. Lubricate Lower Shaft Bearing. Proper lubrication protects lower 
| shaft bearing and prevents sewage from penetrating to bearing through 
lower oil seal. (See No. 17, Fig. 159.) Lubricate with GAA grease in 
winter and CG1 in summer, added through the grease fitting. (See No. 9, 
| Fig. 159.) After lubricating, replace waterproof cap on grease fitting 
| Amount of grease depends on type of comminutor as follows: 
| (1) 7B comminutors: 12 strokes of grease gun, } ounce 
} (2) 10A comminutors: 12 strokes of grease gun, } ounce 
(3) 15M and 25M comminutors: 18 strokes of grease gun, } ounce 
} (4) 25A comminutor: 24 strokes of grease gun, 4 ounce. 
(5) 36A comminutor: 30 strokes of grease gun, % ounce. 
FIGURE 159. CROSS SECTION, COMMINUTOR 
26 | b. Check Oil Level in Gear Reducer. Add oil as required to fill to oil- 
| level mark. For atmospheric temperatures from 10°F to 32°F, use 2190; 
from 32°F to 70°F, use 3050; from 70°F to 130°F, use 3065. NOTI 
Shaft-extension universal joints and spline require no lubrication. 

3] c. Check Operating Limits. Control storm flows to prevent sewage 
from rising above top of bearing housing. See that normal dry-weather 
fluctuations in sewage level at comminutor do not rise higher than the 
following: 

(1). For 7B, 10A, 15M, and 25M comminutors, 10 inches above top of 
drum. (See No. 23, Fig. 159 
(2). For 25A and 36A comminutors, 15 inches above top of drum 
27 d. Lubricate Submerged Bearings. [If storm flows or other fluctuations 
of flow cannot be controlled to limits given above, install automatic lubri- 
: cator to keep comminutor continuously lubricated and to protect sub- 
merged bearings 
28 e. Inspect and Service Comminutor Assembly. Clean comminutor 
basin as necessary and inspect working parts of comminutor. Also in- 
spect comminutor immediately after a bnormal flow due to storms and 
sewer flushing. For this inspection drain comminutor basin and the 
approach channel if possible and wash comminutor and basin clean wit! 
i hose 
24 f. Remove Grit. Flush thoroughly with a hose to remove grit from 
bottom of comminutor chamber 
2 uv. Clean Comb. To clean comb, run a sto¢ of wood up and down cut- 


ting edges as comminutor rotates 


30 h. Inspect Cutting Edges. Examine each cutter and replace if dull 
(see Fig. 160.) Inspect shear bars and replace those with a 


FIGURE 1.—Typical page from U.S. Air Force sewage treatment plant maintenance 
and operation manual. Column headings indicate frequency of maintenance operation, 
daily, weekly, monthly, quarterly, semi-annually and annually 


Records or service required for each piece of 
Figure 2 shows the preventive main- equipment Data such as item num 
nanee check list which is used for ber, preventive maintenance service, 
‘cording the appropriate inspection manual reference and frequeney ar 


I 
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transcribed to the form from the tech- necessary maintenance shops are noti- 
nical manual fied and requested to make the repair. 
Figure 3 shows. th ‘eventive recording of data and keeping com- 
maintenance service record which in- plete records of the work done is an 
dicates when and by whom the mai essential part of the program. It in- 
tenance work was performed, the num sures the supervisor that personnel are 
ber of manhours used, and the esse1 earrying out their duties, provides a 
tial equipment nameplate data. It 1 history of the physical condition and 
also used to note unusual condition applicability of the equipment for the 
or items which are beyond the repair service required, and keeps the opera 
of the operator. ‘hese rr alert to his responsibilities. Once 

are reviewed daily by the plant the check list has been prepared, the 
ervisor, and, if the discrepancies ‘recording of work performed is a 


considered sufficiently serious, tl ple matter. 








PREVENTIVE MAINTENANCE CHECK LIST | sueer 4 of 40) 


BOOK NO. " FORCE MANUAL 


Z/ 85 -/4 


DESCRIPTION OF EQUIPMENT OR FACILITY 


Bldg. No. 345, SEWAGE TREATMENT PLANT 
COMMINUTOR 


————_ 

















ITEM MANUAL 
PREVENTIVE MAINTENANCE SERVICE FREQUENCY 
wo. | ~— . REFERENCE | - 


50,5/| Check Motor = 

| 23 |Lubricate lower shaft be aring |G 6.06 a eae 
124 |\Remove grit =| ” ff. 

25 |Clean come Sit” gat 
£6 | Check vil level - gear reducer" _b.\ 
|27 |bubricate submerged bearingt " d- 

| 28 [Inspect $ sernce camen. assembly. ” 


|29 \Inspect base seal |” | 
| 30 |Inspect cutting edges | ” 


1.3) |\Check operat ing limits +— i 


{ 
| 
| 





G2.01a44 Daily | 
































$$ 














FIGURE 2.—Preventive maintenance check list 
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PREVENTIVE MAINTENANCE SERVICE RECORD 


CARD NO. BOOK NO. | cost cove No. 
ene” pol” | 

DESCRIPTION OF EQUIPMENT OR FACILITY (include building no.) 7 
BUILDING No. 345, Sewace TREATMENT PLANT 
COMMINUTOR 


AREA | ZONE 


| é 
LOCATION WITHIN STRUCTURE 


| SCREEN CHAMBER Ba lt 


ESSENTIAL NOMENCLATURE 





SUB ZONE 





+ -+4 
'E NUMBER 








MANUF AC TURER 


CHICAGO PumP Co. | 


CATALOGUE OR MODEL NO. 
SiZ€ (H.P, Kva., etc.) \"50-, RPM 


104 
1780 








Yo S0-A S64 


OTHER PERTINENT DATA (belt size, refrigerant, etc.) 


GLARHEAD MoToR - WEATHERPROOF 


a T 














MAN 


DATE PREVENTIVE MAINTENANCE ACCOMPLISHED S1GNED 
HOURS 


4 EE 


6 | | 50, 5/,24,25, 26,27, £8,73,300k of? 


[7 | (84,54, 23,24, 25 ak, baf? 
an / a 4; 4/4 4/ 

ee Bee _ Ok bof? 

e “ LA MM ai 4/ 

o | | ein ee Wd 


_| __|Byok er guid member - requires Shop repeal 


a os 








Pe 




















ss “al 


FIGURE 3.—Preventive maintenance service record. 





Conclusion different types under a variety of con- 
A sound preventive maintenance mage hte ngg- vine toriong be variable 
in that certain facilities have perma- 
——— nently assigned operators while others 


1. Selection of qualified plant super- require only periodie attendance. 

visors Preventive maintenance programs, 
9 Trainine and instruction for al] +t be successful, must be aggressive and 
erators in proper operating proced- continuous. Diverting personnel from 

oven their duties to other work will result 


9) 
) 


Systematic, scheduled inspection in a poorly executed Alga st gs and ‘sub- 

and servicing by designated personnel. Seauent deterioration of facilities. 

Taking personnel from assigned tasks 

The program must be made flexible should be permitted only in emergen- 
in order to perform maintenance of _ cies. 
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Executing a preventive maintenance maintain the specialized equipment 
program requires the exercise of care and treatment plant units. 
nd sound judgment to insure that Certain improvements in field main 
property is not over-maintained. This tenance are already obvious. The 

result in the expenditure ol daily complaint calls to the imstalla 
excess of replacement costs tions engineer have decreased, in many 
cases more than 50 per cent. 


maintenance specifications 


careful analysis of man Repair 
costs are being controlled and require- 


ments for transportation are being re 
proper maintenance levels. duced. Experience indicates that there 


requirements is essential to 


level of maintenance 1 is a minimum of confusion, personnel 
ll merely hold the facility or have better balanced work schedules, 
‘in status quo 


Air Fore 


program has 


and work is being performed more ef- 
fectively However, most important 
is the fact that continuity of operation 
September, 1955 is being assured, treatment works are 
aspect of this job for which they were de- 
supervisors and perators ined and facilities are being Kept 
lo the job they ondition ready for any emer- 
thi 


_— } 
anoma a 


11) \ ischarges to thi Deep Fork 

-e Statehood in 1907 when i a System The Central and Southern 

rea areas are on the North Canadian River 

s. In 1956 the 1 la watershed and are served by the 25 
292.000 and the ar 


population of 63,000 and an 


Southside two-stage trickling 
‘ate limits was 77 squart plan The extreme Southwest 


is estimated that popula- area i the South 


al on t Canadian River 
resides withi h watershed and is served by the 0.8 
n area. m.g.d. Will Rogers Field single-stage 
is located on the watersh¢ trickling filter plant. 

major streams nec iti ‘here are 12 other small plants in 


9. OOO 


‘construction of four sepa vicinity of Oklahoma City serving 
werage systems. The a total of 33,000 persons. 
vest areas of the city ar - TI 


n the Deep Fork 


are served by the 10 


1is situation points up the need for 
consolidation of the sewage treatment 


facilities in the area. This may be ac- 


extreme Northern area is on tl 


il 


activated sludge plant. 


complished by (a) annexation to the 


( city, (b) formation of an all-inclusive 
ve sanitary district, or (¢ 


marron River watershed and 


1] 


development 
collection system and lif 


facilities by contract agreements 
en the city and outlying areas. 

At the present time such a program 

restricted, due to Oklahoma State 
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Constitutional 
ing to municipal financing. 


Requirements pertain- 
An effort 
to amend the Constitu- 
tion, after which the big job of pro- 
motion, planning, and financing can 
D accomplished. 


is being mad 


Consolidation would 
increase the over-all efficiency and re- 
duce the per capita cost of 
treatment in the area. 

The Southside and Northside treat- 
ment plants serve the major popula- 
there- 
the design and operation of these 
will 


sewage 


tion of the metropolitan area; 


fore, 
two plants 


detail. 


be discussed in some 
The Southside plant is a separate 
trickling 
filter plant with recirculation provided 


sludge digestion, 


two-stage 
for both the primary and secondary 
trickling filters. The 
comminuted and pumped to one of two 


2o-it. 


raw sewage is 
square detritors which provide 
0.9 min. detention. Primary settling 
is obtained through the use of four 
114-ft 
time oil 


square clarifiers at a detention 
1.87 hr. at 50 m.g.d. The four 
primary trickling filters are 166 ft. in 
diameter and 6 ft. deep. The loading 
is 4,330 lb. of B.O.D. per acre-foot per 
volumetric of 25 
Filter effluent is pumped to the 
secondary clarifiers and then flows by 
vity to eight trickling 
lters and four final rectangular set- 
tling tanks. The secondary filters are 
186 ft. in diameter and 6 ft. deep. The 
organic loading is 416 lb. B.O.D. per 
cre foot per day at a volumetric load- 
of 5 m.g.a.d. 


Sludge 


day at a loading 


m.g d. 


secondary 


digestion takes place in six 
rimary digesters and two secondary 
Drying beds and lagoons 


gvesters 


e used for handling the digested 


The Northside plant 
ludge digestion, tapered aeration dif- 
‘used air activated sludge plant. 


is a separate 


The raw sewage is comminuted and 
the grit removed in two areation-type 
its. Three rectangular primary 
clarifiers provide 1.5 hr. detention at 
10 m.g.d, 


The settled sewage flows by 


OKLAHOMA CITY 


TABLE I.—-Plant Design Data 


= 
Iter Southside | Northside 
_ Plant | Plant 
Contributing population 
(1950) 
Equivalent population 


175,000 


100,000 
460,000 | 1 


00,000 


| 
} 
| 
| 
| 


Flow (m.g.d.): 
Average 25 | 10 
Maximum 37.5 | 15 
Minimum 3 

B. O. D.: 

Raw (p.p.m.) 200 
Raw (lb./day) 78,200 | 16,680 

Suspended solids: 

Raw (p.p.m.) 500 | 375 
Raw (ib./day) 104,250 | 31,275 


gravity to the eight aeration tanks 
Tank dimensions are 140 ft. by 30 ft. 
by 15 ft. and provide 7 hr. of deten- 
tion at a flow of 10 m.g.d. plus 2.5 
m.g.d. of returned sludge. Four 70-ft. 
diameter final clarifiers settle the aera- 
tion tank effluent for 2 hr. 

Two primary and two secondary di- 
gesters handle all the sludge. Drying 
beds and a lagoon are used for sludge 
drying. 

The design for 
plants is given in Table I. 

The Northside plant is designed for 
an expected load of 10 m.g.d. of do- 
with a B.O.D. of 200 
p.p.m., whereas, the Southside plant 
carries an industrial load comprising 
60 per cent of the total plant load 
with a diluted B.O.D. of 375 p.p.m. 
The major industrial load is from the 
meat packing industry. There 


basis of the two 


mestic sewage 


are 


TABLE II.—Average 1956 Loadings 


—_— | Southside | Northside 
- Plant Plant 





202,400 
142,000 
23.30 


82,600 
53,300 


. OF 
6.59 


Contributing population 
Equivalent population* 
Raw sewage flow 
B. O. D.: 

Raw (p.p.m 380 168 
73,800 8,900 


(m.g.d.) 


taw (Ib./day 
Suspended solids: 
Raw (p.p.m.) 350 | l 


} 
Raw (lb./day) 5 


68,000 | 9,21) 


* Based on 0.167 lb. per capita per day 
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significanes Southside Plant 


Southside plant, 
begins with the 


r filters h 


secondary 
first-stag 
volumetrie load 
lters is controlled 1 


\ 
filter 


effluent 
clarifiers. The 
hrough the pri 
Iters is 40 m.g.d. 
id three primary 
As the raw 


im minimum t 


‘irculation is controll 


riable orifice 


ween tl 


najor investment 


and operat 


iL1lon | 


total ay 
‘larifi 








UNIT 
PRIMARY PRIMARY PRIMARY SECONDARY SECONDARY FINAL 
CLARIFIER CLARIFIER FILTER CLARIFIER FILTER CLAR/FIER 
INFLUENT = EFFLUENT FFFLUENT EFFLUENT EFFLUENT EFFLUENT 
FIGURE 1.—Average B.O.D. and 








ispended solids for each treatment unit, Southside 
sewage treatment plant, Oklahoma City, Okla. 
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solids data for each successive TABLE III.—Southside Plant Nitrogen Data 
treatment as the sewage pro- _ 
izh the plant. At the aver- Nit 
\ f 36.6 m.g.d., the deten 
in the primary elarifiers is Organic) )\onia | Nitrite | Nitrate 
‘he volumetrie loading on the 
filters was 24.4 m.g.a.d., and 
wage B.O.D. load of 290 


organic load was 6.780 


0.06 


0.37 


B.O.D. per aere-ft. per day. 
al was 45.5 per cent through the  itrate-nitrogen concentration of 5.97 
ind secondary clarifiers. Even ppm. This degree of treatment is 
the organic loading on three sufficient for the North Canadian 
quite high, this method of River since stream data indicates con- 
nis used to reduce the deten- tinued reduction in B.O.D. and in- 
in the primary clarifiers for ¢reased dissolved oxygen content at 
control and to more efficiently progressive downstream stations. 
20 m.g.d. sewage pumps. 
cond-stage trickling filters are Northside Plant 
ated continuously by recirculation 
ial plant effluent during periods At the Northside plant, secondary 
raw sewage flow. The second- treatment begins in the aerated flumes 
ation pumps are turned off between the primary clarifiers and the 
‘aw sewage flow reaches the mixed liquor tanks and terminates in 
rate or higher, which is the the final settling tanks. 
im capacity of the eight rotary A brief summary of operation of the 
secondary treatment units is given in 
average recirculation to Table IV 
filters for 1956 was 5 In analyzing the data in Table IV, 
the total average daily 
1 28.3 mg.d. (or 5.66 TABLE IV.—Northside Plant 
organic loading was Secondary Treatment Data 
B.O.D. per aere-foot per 
removal of B.O.D. through 
lary filters was 76.6 per cent. mT ee 
This type plant has been suecessful hie ns ft 
handling a relatively strong and Raw se 
waste as evidenced by the fact Mixed | 
final effluent for 1956 aver- 8 “ D 
p.m. B.O.D., 24 p.p.m. sus- Sear Ay 
lids, and 4.8 p.p.m. dissolved Aeration tar 
Detentiv 
gen data (Table IIL) also Dissolve 
on of the degree of treat- oan met 


The primary filters produced a Sludge volume in 


i 


rnificant quantity of nitrate nitro- Nitrogen (p.p.m 
) Organic, raw 
Organic, final effi 
Ammonia, rav 
plished with filters of shallow depth Ammonia, final eff 
Nitrite, fina! effi 
Nitrate, final effi 


gen, which averaged 2.27 p.p.m. dur- 


ng 1956. This is not always accom- 


The final plant effluent had an average 


B.O.D. is 3 ) a ixed B.O.D 


recireulatio is 290 p.p.m * After 30 min 
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it must be kept in mind that these are 
average values only and are subject 
to wide variations. 

The dissolved oxygen in the mixed 
liquor tanks would be low for some 
plants. However, the peak daily loads 
have been absorbed successfully by in- 
creasing both the aeration time, quan- 
tity of air, and the per cent of returned 
sludge during this period. 

The 1.5 p.p.m. of nitrate in the final 
effluent has proven satisfactory in the 
receiving stream. Algae or plankton 
have not developed beyond normal ex- 
The 
good, as evidenced by an increas in 
D.O. saturation 
B.O.D. 
stations 


pectations. stream condition is 


and a decrease in 


concentration at downstream 


Conclusion 


Planning for the future, including 


the metropolitan area, is recognized 
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and steps are underway to find solu 
tions to present and future problems. 

The corporate adequately 
served at this time by treat- 
ment The Southside 
plant was placed in service in 1950 
and was designed to treat a heavy 
industrial load with two-stage trick- 
ling filters and it has been successful. 
The new Northside plant was placed 
1952 was designed 
to treat domestic sewage by use of the 
activated sludge process, and this also 
has proven satisfactory. 


area is 
sewage 


facilities. new 


in service in and 
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INTERESTING EXTRACTS FROM OPERATION 
REPORTS 


man usually can 


“*- 
but 


he usually does less 


It will be : 


industrial ws 


operators! 


sewage and 
for abstracting in this 


sect 
g ection 


Operator’s Corner, 
Wisconsin Ave., N.W., Washington 


ppreciated if copies of the annual reports of 
treatment plants are 
Journal. Please 


Federation f Sewage 


both large 
Federation office 
reports to: The 
4435 


sent to the 
direct annual 
Wastes 


and Industrial Associations, 


Annual Report of the Boise, Idaho, Sewage Treatment Plant for the 
Year 1955 * 


Genera 


The Boise, Idaho, activated sludge 
plant continued to enjoy good public 
relations the citizens of Boise. 
Plant were well maintained 
and a playground was kept attractive 
for neighborhood use. 

Connected population continued to 
increase gradually and the daily sew- 

* For last previous report see 
NAL, 27, 3, 347 (Mar., 1955 


with 


rrounds 


THis JOUR 


varied from 3 to 14 mz.g.d., 

6.2 m.g.d. The average 
daily flow for the period 1951-54 was 
7.0 m.g.d. The decrease in flow may 
be attributed to the sewer replacement 


flow 


age 


averaging 


program which seeks to replace lines 
with a high rate of infiltration. Pre- 
cipitation for the year was also less 
than previously. 

[mprovements during the year in- 


eluded - 
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aluminum 

shed to house sewer mainte- 
equipment. 

2. Installation of air-lift pumps for 

transfer. 


1. Construction of an 
portable 


hance 


sludge 

3. Installation of valves to control 
the exhaust from the blower engines. 

+. Construction of a block building 
to protect the lawn irrigation electric 
pump. 

5. Construction of a concrete splash- 
back the manhole into which 
septic tank cleanings are discharged 
from tank trucks. 


around 


Uperation 


The treatment facilities continued 

produce a satisfactory effluent with 
93 per cent removal of suspended 
solids and 92 per cent removal of 
B.O.D. The received at the 
treatment plant is relatively weak, 
whereas the flow capacity is frequently 
vertaxed. The B.O.D. loading seldom 
exceeds one-third of the B.O.D. re- 
capacity of the plant. This 
made satisfactory operation quite 
difficult at times. 


sewage 


aueéing 


has 


In July the use of the sludge volume 
indicator 
**Oxidation 


index as a was re- 
Index.’’ 
is based on an optimum 
100 per cent, which represents 
sludge condition at its peak effective- 
ness 

A licensed 
control, 


Sludge 


l process 
placed with an 
This 


Value ol 


index 


method of measure and 
the ‘‘Oxidized 
was acquired. Cen- 


known as 


Process sia 


trifugal tests are made every 6 hr. on 
| 
he 


t mixed liquor and returned sludge. 
These tests serve as a guide in the 
proper control of the returned sludge 
rate. Settling tests, made two or three 
times each day, show the condition of 
the secondary cycle as compared to an 
optimum that represents the 
condition of the sludge when it is at 
its peak for producing the best quality 
effluent. With this method of control 
the operators have been able to allay 
any bulking of the activated sludge. 
As a result operation has been much 
more stable. 


value 
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Operation costs increased by 4$2,- 
183.68 over 1954. This rise is attrib- 
uted mainly to increased maintenance 
costs. The total cost of the plant con- 
struction in 1949 was $1,116,000 and 
the operating cost for 1955 was $57,- 
808.84, exclusive of capital improve- 
ments. ‘This closely with a 
‘“rule-of-thumb’’ normal operating cost 
of 5 per cent for an activated sludge 
plant such as the Boise plant. 


agrees 


Equipment 


Routine operation and maintenance 
kept the equipment in first-class con- 
dition. Considerable painting of 
buildings and equipment was done. 

One comminutor drum, damaged by 
a large timber, was replaced. The 
chemically treated wood chips were re- 
placed in the gas engine fuel serubber. 
Largest maintenance project was the 
complete overhauling of the pump and 
blower engines. This work entailed 
the grinding of valves and the re 
placing of pistons. The raw sewage 
pumps and raw sludge pumps were 
inspected and worn parts replaced. 

Two aerators and one primary and 
secondary clarifier were drained and 
the equipment inspected. Piping was 
installed to all moving parts of the 
secondary clarifier rake arms to facili- 
tate lubrication of submerged parts 
without draining. 


Sewer Maintenance 


Sewer maintenance has settled into 
a normal operation. During the year, 
13 per cent fewer service calls were 
made to clear stoppages in public 
sewer When stoppages occur 
in private lines the residents are noti- 
fied that it is in a private sewer. 

During the year plant personnel 
were active in assisting the citizens of 
the ‘‘Bench’’ area in promoting sani- 
tary sewers. Statistical data were 
gathered by residents and a survey 
was made by the local office of the 
U. S. Geological Survey. 


lines. 


The need for sewers in this unin- 
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area is quite evident. Dur- tion However, progress has been 
>» Summer months the water tabl stymied by the lack of money to de 
5 ft. below the gr d sur fray legal and other immediate ex 


ed to this is the surcharg penditures incident to the formation 


tanks serving the 1, of the district. 


tl 
» area. Creation of a The 1955 operating data are sum- 


appears to be one it marized in Table I: 


TABLE I.—Summary of 1955 Operating Data at the Boise, Idaho, Sewage 
Treatment Plant 


ay 
even mon 
five mont] 


ink cleaner 


SEWER MAINTENANCE IN LONG BEACH, 
CALIFORNIA * 


wer main- 
ived by those 


] rné 
1O al. 


officials have various under- eration of a maintenance crew may be 
es of what constitut - likened to the fire fighters at a fire 
In some cities, the op station, waiting for some trouble to 

eee arise and then rushing into action to 
ration of Sewage a 


; =e take care of the immediate situation. 
Los Angeles, Calif.; Oc 11, 1956. In other cities, some preventive main- 
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is carried out in the form of 
er flushing; a practice which does 
mall amount of good for a block 
the 
far- 


0 from the upper end of 


but has a negligible effect 
* downstream, 
here are other cities where a com- 
nsive program of 
effect. are 
1 routinely and trouble is de- 
before the 
Th re are eood 


ving that 


preventive 

enance is in Sewers 

emergency stage is 

reasons for 

the policy of preven- 

naintenance is, in the long 
which has the lowest over-all 
the community. 


run, 


Preventive Maintenance 
age S Reduced 


An effective preventive maintenance 
reduce the 
sewer stoppages and effect a substan- 
The old 
in time saves nine’’ 
appropriate than in 
maintenance. 


gram can number of 
tial saving in repair costs. 
stitch 
more 


maxim “a 
is nowhere 
[he saving made by the prevention 

t item 
vard offsetting the cost of a mainte- 
Kurthermore, the ex- 
borne by the city is not all of the 
ost that should be attributed to stop- 
ves. Private property suffers dam- 
vhich sometimes be far 

iter than the cost to the city ad- 
the 


oppages is a_ substantial 
nanee program. 


nHense 


may 


istration for removing stop- 

In the City of Long Beach, Calif., 
before a preventive maintenance pro- 
eram was started, sewer stoppages av- 
With the greater 
e of sewers now in service (620 
about 
The preventive sewer 


eraged 350 per year 
mileag 


miles) there 


would probably be 
900 stoppages 
maintenance program has effected a re- 
ion in the number of stoppages to 
1955. or about 4 100 miles 

r year. This is a reduction of more 
than 90 


per 


per cent. 


Damaae De tected Early 


A regular system of sewer inspection 


} 


and maintenance aids in the detection 


32] 


of broken before 


occur. 


sewers street 
A eave-in is a public 
hazard and a source of 
until repaired. 
is likely to be more expensive than 
if it had been made before the point 
of failure was reached. 

When the City of Beach, 
Calif., first completely cleaned its sew- 
found to be 
damaged so that the clean- 
would not go through. 
These places were excavated and re- 
paired. Eacl 


sections of sewer are 


cave- 
ins can 
inconvenience 
Moreover, the repair 


Long 


ers, many pipes were 
crushed or 


4 1? 
ing tools 


number of 
found where a 
bad joint, poor building 
connection, or other 
permitted soil to into the 
thereby producing a cavity 
the pipe, which will eventually result 
in a detected and re 
paired in the preventive maintenance 
operations 


year a 


broken pipe, 


sewer cause has 


wash line, 


around 


cave-in if not 


Capacity Maintaine d 


Periodic cleaning prevents impair- 


ment of sewer capacities by keeping 


the lines relatively free from deposits. 
A sewer with a 
lation of 


considerable acecumu- 
erit, grease, egg shells, and 
sludge in the bottom may easily have 
its capacity one-half. 
Most cleaned 
or later because of reduced capacity 
or other 


reduced by 
must be 


sewers sooner 


reasons. 


Garbage Grinders 


The fouling of 
result of 
bage grinders. 


sewers is increasing 
the greater use of gar- 
About one-third of the 
Beach, Calif., 
equipped with garbage grinders. As 


as a 


homes in Long are 
a result, many lines require annual 
cleaning whereas they would have been 
cleaned at intervals of 2 or 3 years 
The cleanings frequently are 90 per 
eent egg shells. The effect of garbage 
grinders can be taken as a routine mat- 
ter when a city has a regular sewer 
Cities 
not have an effective maintenance pro 
gram will find it increasingly difficult 


cleaning program. which do 
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to cope with this 
fouling. 

Because of the 
maintenance costs, the question natu- 
rally whether garbage 
grinders are an economical method of 
garbage disposal. <A _ careful 
study was made by the City of Long 
Beach, Calif., to compare garbage 
pick-up with sewer cleaning. It 
found that in the areas served entirely 
with garbage grinders, the entire cost 
of a thorough sewer cleaning program, 
including at least annual cleaning, is 
between one-quarter and one-third of 
the cost of garbage collection. The 
effects of garbage on sewage treatment 
and disposal costs should be consid- 
ered in an over-all study of the prob- 
lem, but these will be considerably 
less than the effect on the cost of sewer 
cleaning. 


problem of sewer 
increase in sewer 


arises as to 


cost 


was 


FIGURE 1.—Sewer ball just entering 
downstream manhole. 
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Odor Elimination 


Sulfide generation is reduced and 
often eliminated by periodic cleaning 
of the Deposits in the 
bottom of a sewer reduce the velocity 
of sewage flow and provide more sur- 
face area for sulfide-producing slimes. 
There are many instances where a 
good cleaning program is all that is 
needed to solve a sulfide problem, al- 
though this is not always the case. 

In order to assure an effective re- 
duction in odors, it is necessary for a 
sewer to be cleaned with a ball or other 
hydraulic device. Mechanical devices 
on the ends of rods may be necessary 
for the purpose of opening up a sewer 
that is badly fouled, but a ball must 
also be used if thorough seouring and 
cleaning is desired (Figure 1). 


sewer lines. 


Public Liability 


Having an_ effective preventive 
maintenance program will reduce the 
threat of damage which could 
result from a lack of preventive main- 
tenance. There have been some court 
decisions in recent years holding cities 


suits, 


liable for damages caused by overflow- 
ing sewers, on the grounds that a city 
is negligent if it does not take reason- 
able steps to prevent such occurrences. 
Aside from what it may cost the city 
if it is an unsuccessful defendant in 
a lawsuit, these court decisions should 
be considered as a judgment that the 
city has certain obligations for proper 
maintenance regardless of whether or 
not the publie works department of 
the city is so inclined. 


Cleaning Costs 


Cleaning and maintenance costs are 
of particular interest. When an old 
state of 


sewer system in an average 


repair is cleaned for the first time the 
cost may range from $400 to $800 per 


mile of sewer. Under particularly ad 
verse conditions the cost may be even 
With a regular cleaning pro 


the much 


higher. 


oram cost will be lower 
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At current wage scales the Long Beach, 
Calif., cost averages $96 per mile of 
sewer cleaned. This is probably an ex- 
treme lower limit for thorough clean- 
ing, attainable only in a fairly large 
city with a high degree of efficiency. 

A number of small cities in South- 
ern California contract with sewer 
maintenance companies, and the Sewer 
Maintenance Department of Los An- 
geles County also does contract work 
for cities. Contract prices for the scat- 
tered work of small cities, with the 
elements of cost that must be consid- 
ered, are necessarily much higher than 
the costs cited for Long Beach. For 
annual or biennial cleaning after the 
first cleaning, the contract price will 
usually range from $200 to $400 per 
mile, 

The foregoing costs are for cleaning 
Long 
ach cleans about 75 per cent of the 
In addition to the 
the maintenance pro- 
gram includes repairs, removal of stop- 
fixing 
9 


» per mile of sewer cleaned. 


sewers each year. 
sewer cleaning, 
pages, manhole 


noisy covers 


Figure roach control, sulfide con- 
and all other activities necessary 
o keep the system in first class work- 
ing order. 
It is estimated that the total main- 
tenance cost on the sanitary sewers at 
Seach, Calif., is about $130 per 
per year, with about one-half of 


Long 


mile 


¥ » 


FIGURE 2.—Rubber gasket quiets a 
noisy manhole cover. 
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attributable to routine 
cleaning. This again is probably an 
extreme lower limit of cost for the 
type of job that is done. At most, the 
costs should not be large in compari- 
son with the value of the sewer sys- 
tem. The annual maintenance cost 
will generally be less than 1 per cent 
of the current construction cost. 

When a city starts a program of 
preventive maintenance, the initial ex- 
penditure often appears to be consider- 
able. It is sometimes advantageous, 
therefore, for the city to spread the 
initial cleaning three-year 
period. 


this amount 


over a 


Records 


An efficient maintenance program 
requires a good record system. A 
sketch system has been developed 
whereby the records are kept in a 
usable form with a minimum of effort. 
Each cleaning crew makes a schematic 
sketch of the sewer as it works along, 
noting all information which will be 
of use when the sewer is again 
cleaned. Notes are made concerning 
any places where roots are found or 
where there are acecumula- 
tions of sludge or grease; locations of 


excessive 


basements and their elevations if they 


are connected to the sewer; evidences 
of damage or faulty structures; sur- 
face information such as ‘‘bad dog,’’ 
‘*publie comfort station’’; ete. When 
the sketch is brought back to the city 
yard, the information is transferred to 
a sub-area map which covers approxi- 
mately a square mile. It takes about 
10 min. to copy the information from 
A decision is 
made then as to when the sewer will 
be cleaned Each time a crew 
starts its day’s work, the map of the 
particular line or lines to be cleaned is 
checked for the information previously 
reported 


the report of one crew. 


again 


Equipment 


Two principal types of equipment 


are used for cleaning, sewer balls and 
flexible with The 


rods attachments. 
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FIGURE 3.—The sewer ball, 
inflated, must be soft. 


although 


heavy rubber sewer ball with spi 
is inflated until it is 
than the 
In operation, it is restrained by 


Figure 3 
slightly 
eter. 
a rope so that a suitable head of wa 
ter can build up behind it. This head 
may be created by sewage flow in the 


ribs 
smaller 


pipe diam- 


large lines, or by water from fire hy- 
small lines Wher 


are basements or 


drants in the 
other connection 

a low elevation, it is necessary to ¢] 
with a water head only a few i 
above the top of the pipe. More rapid 
can be made where a 

of 1 to 4 ft. can be used. 

The spiral ribs on the ball impa 
spiral motion to the 
downstream side. This rotary n 
of the has a 
farther downstream from the 
do the straight jets of water 
the ball 

When one of these balls 


served in a 


pre ress 


water on 
water scouring 
ball th: 


around 


+ 


plastic pipe f 
find that the ball 


slowly, sometimes in a direction op- 


interest to rotated 


posite to what would be expected from 
the direction of rib spirals. Closer ob 
servation revealed that the ball had 
rotary oscillation in a 


posite to the rib spirals 


direction op 
The ball tends 
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to roll around the inside of the pipe, 
so that when this dominant 
the ball will rotate in the same diree 
tion 
ter.”” 

Balls still used to 
a considerable extent in Southern Cali 
fornia 


effective. 


effect is 


as the ribs, or ‘‘against the wa- 


without ribs are 
under most conditions are 
kor 
often made of a 


and 
large use is 
‘hoe?’ 
eylindrical partial dam with a handle 
extending upstream. Cleaning with a 
without the 
sanitation districts 
Angeles 
have large hoes equipped with wheels 
to hold the dam off the bottom of the 
so that the water shoots under 
the dam with an effective 


sewers, 


which is a 


hoe is done surcharging 


sewer. The county 


of Orange and Los counties 


sewer 
scouring ac 
tion. 
Cones used in some cities to di 
water down the cent 
Usually 
not work as well as a d 
the itself next to 
wall of the pipe, especially if the 


jet of 


r Ol 
this method does 
vice which jets 


the 


pipe 


water around 


is rather badly fouled. 


Cleaning Procedure 


Th usual 
ern C 


cleaning 
alifornia eitir 
] 


bv putting a ball into the sewer. un 


| hi sewer 18 known to be badly 


If the ball, 
advance by use of a 


restrained from 
rope, 
way to the next manhole 
that 


(yrease 


complete cleaning of section has 


been accomplished and eon 


siderable amounts of debris are re 
moved, and roots up to the diameter of 
broken off A 


downstream 


a peneil are usually 
the manhole 
shovels heavy debris into a bueket for 


man n 
removal from the sewer. 

If the 
pulled 


used 


ball cannot get through, it is 
and a rod with an 
If use of the ball reveals that 


ver is badly fouled with debris 


back auger 


in advance that this 
bucket 


ease, a ball is 


it is known 
‘ase, a machine is used 
used To finish 


If no tool ean get through. 
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is dug up at the trouble 
ball fail to get 
first try if a regular 
been in ef- 


Rarely does a 

on the 

ogram has 

Plain flushing is not generally used 

I lushir 
] 


¢ does only a small amount of 


200 the upper ends of laterals, 


suite ineffectual a few hun 
aownstream 

cleaning requires skills not 
manuals or 
A city that plans 


a program of preventive 


from 


1} ty) 
IiSUI 


LCTIONS 
igurat 
should secure the services 


had 


sewer cleaning practices, 


itTenancs 


someone who has 


experience 


best 


n personnel for 


several months 
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ork with an 


Through 
maintenance 


experienced 
man, local personnel will 
acquire the knack of the cleaning op 
deal with 


Many 


erations and learn how to 
the varied situations that ari 
indertake a 


cities hesitat » TO program 


of sewer cleaning have 
had 
gency 


what to do 


because they 
unfortunate experiences in emer 


situations and have not known 
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TIPS AND QUIPS 


Knowing’s Not Enough! 


how to 


is not enough. 


Knowing prevent accidents 
Sometimes it seems we 
do things even against our better judg 
These mind might be 


‘alled ‘‘imps’’—imps which block 


ment states of 
out 
awareness 

all acquainted trom personal 

with the following four 

Impatience 
[mpulsiveness 
Impunity 
Improvising 


Right now, think about the instances 


hen you have been confronted by 
work, out driv 
They are 


tired or 


of these imps—at 


or around home. 


espe 


active when you are 
-sorts 

knowing’s not enough, 
act safely 


Synthetic Starch 


oratory personnel who dislike 
ss and inconvenience of prepar 


arch D.O. 
11 weleome Thyodene to the field of 


for use in titrations 


iodimetry 
like the answer 
tested in 


| 


years, thi 


This organic powder looks 
field 


seve ral 


Successfully 


European labs for 


dry, white, stable substance 


has two unique advantages: it is (a) 
ready-to-use, requiring no preparation 
kind; and b it 


ferment, being 


‘annot de 
unaffected 
‘ia or molds 

endpoint is reported fully 
as sharp and sensitive as with starch 
Fisher Washington, D. C.. 
suppliers of Thyodene, state that the 


added 


Scientifie, 


powder simply can be while 


titrating 


Filter Fly Control 
oe 
Spray-Chemical 


woelrls 


WEEK 


< reported by the California 
that 
spray applications of a mixture 
Isotox Spray No. 200 


e 


Corp. indicates 


two quarts 
containing lindane) and one pint o 
Vapotone XX Spray per 100 
will keep Psychodidae, 


ag ilter fly 


gal. of 
the sew 
This 


quantity makes sufficient spray to con 


vater 


under control 


tro] 


3 m.g.d 
Dosage should be adjusted 


flies around the average 
filter plant. 
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according to plant size. For best 
results treatment should commence in 
the spring. Remember to handle the 
insecticides with caution. 


Daphnia 


A new source of revenue for sewage 


treatment plants has been reported 


from California. Ed. Sampson, chief 
at Oceanside, Calif., harvested 
daphnia, better known as 
from his oxidation ponds 


insects for fish food. 


operator 
a crop of 
water fleas 
and sold th 
The resourceful operator always has 
and keeps his mind 


his eyes open 
A | 


active. 


Compact First Aid Station 


id wall-mounting eabi 
by 24 in. by 
close to hazardous areas 
nough to hold all necessary 
The eabi 


positir 


20 in. 


ns, is available. 
fitted 
th 


lat cannot open as a 


with a 


by vibration 
ion may be obtained fron 
Scientifie Equipment + 


Philadelphia, Pa 


S038 


Death from Electric 


Current * 


Accidental 


- cent of 


among male 
effect of 
Of the 2.044 persons 


shock 


oceur 


the 


» lives from electric 
1951 
38 wer 

15 to 64 

killed by 
his period sustained their 
‘ial and. utility 

same proportion 


ears and 
males in 


One-fifth 


electric urrent 


trocuted on streets 


Insurance Co., 
May, 1955). 


] ropolitan Life 
tistical Bulletin, 36, 5 
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ways, particularly utility compan) 
personnel and crane operators. 

Encouraging, however, is the fact 
that in spite of the tremendous in- 
residential and industrial 
consumption of electricity the present 
death rate is 7 per million population 
whereas a quarter century ago the 
corresponding death rate was 9 per 
million. 


crease in 


Nickel Savings 
Nickel savings that add up are now 
possible with ion exchangers that per- 
mit the nickel and the rinse water 


from nickel plating operations to be 


recovered for re-use, and eliminate 
the need for expensive detoxification 
of the rinse solution. A two-fed de- 
ionization system removes cations and 
anions producing water that can be 
used rather than a waste requiring 
special treatment. 

split-elution technique is some- 
times employed in the regeneration 
process, permitting the reclaiming and 
re-use of higher concentrations of 
nickel for the plating baths. In ad- 
dition to saving scarce nickel, this in- 
industrial waste 
saves considerably on sewer 
and 


plant recovery of an 
product 


servi 


water supply charges. 


Fore! 


Golfing fans in El Cajon Valley, 
Calif., thank the presence of a 
modern sewage treatment plant 
making a new golf course possible. 

El Cajon made arrangements 
to deliver treatment plant effluent that 
will be used to irrigate the greens and 
‘airwavs. Without this beneficial use 

ve effluent the course could not 


vated economically 


Can 


for 


has 


Not only does this sewage treatment 
the public health and 
recreational facilities but it makes pos 
sible healthy recreational activities. 


plant 


protect 
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THE REVISED CONSTITUTION AND BYLAWS 


1956 the 


Yontrol adopted significant re- 
T 
A 


ing of October 7, 
Constitution and 
While most of the 
presented by 


svlaws of 
Com 
dent George J. 
f the 


Schroepfer, 
Committee, were ap 
hout objection, several resulted 
These documents 
this Your 


suggested and your com- 


discussion, 


369 of issue. 


made in the mem 
Board of Control itself. 

ns with a 
over 500 


were 


sustained 


now name 


may 
;s to the Board instead of one. 

re associations a de 
rtional representation on the 
the Central 
ia and Pennsyl 


. + 
present 


Calitorn 


time 


ti ire entitled to this new 
other Member 


in a membership over 500, 


Associations 
same right. 
¢ Board mem 
Director 
of the Publications and 

m, rg zation, and In- 
al Wastes Practice, Research, Fi 
ind Standard Methods 
will act in an ad- 


re affectiz 


withdrawal of 
Sewage 


Commit 
irmen 
the Board by attending 


participating in dis- 


longer will have the 


motions or voting. 
tenure 
limited to 


indefinite 


previously 

nen is now five 
result of these changes, the 
Board of 


reduced 
: 
} 


Control mem- 
54 to 52, 


1e only member with 


maximum 


las be en 


from 
Treasurer t 


mited term. 


roup of committee chairmen 
added the 


tes Committee chairman. 


visoryv to the Board was 


dustrial Wa 


recognition of the 


This 
nportance of this Com 


mittee is rtain be Other 


popular. 
revisions include the establishment of the 
Nominatir 
Policy 
While the vf adopted essentially all 

} 


and a General 


v y ’ } 2 ] 
Cor 1 ll ne »VIAWS. 
( 


anges suggeste by the Committee, 


d the Commi reconsider (a) 


aske 


ime lim f the Advisory Com- 
(b) the limita 
of Member As 

Directo Board of Con 
The latter item has caused hardship 
mall Member Associations 


Constitution limits the as 


sociatlor 


trol. 


proxies for Directors to mem 
The 


Federation is no 


the organization represented. 
Meeting of the 
mited to the month of October, al 


though it is 


nnual 
expected to continue this pat 


tern, change long awaited was the re 
mer “Publications Com 
“Pub 


itions and Program 
Committee,” to reeognize its i 


role in the 
preparation of the Annual Meeting Pro 
gram. 

All those 


should realize at these 


with the Federation 
primary docu 
ments have en given a 


and tha 


thorough review 
are now in a form accepted 
’ Control. Experience with 
tution and Bylaws wil 
hese changes as well 
vr other modifications. 
irse of an alert and demo 
to keep it so should 
1 


7: 
zation, and 


iarv aim of a 
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resent in the raw sewage was CeSS. M. C. Ranp 


’ 
primary sedimentation. 


e filters removed from ‘ 

von Recent Developments in the Control of 
‘ . Stream Pollution. By B. A. Sourn 

nt, with slow progres I : , 

i ! } , : . ; GATE AND A. L. H. GAMEson. Surveyor 

y noe coucrhout the ryt} oO ie 

! throughou ; 115. 349 (1956). 


The 


the detergent present 


There was 


mntrol pollut oO! 
However, during the ) , or a 
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1956-57 OFFICERS 


HONORS AND AWARDS 


Honorary Members 
in the Federation are forth in Article 
; : 
elected upon ymmendation ol 
Past Presidents, the senior Past Presi 


he Board of Control on October 


F. Wellington Gilereas.. 
Wilford Willis DeBerard 
K Imhoff “a. 
Harold Warner St 

Albert Edward 

Will es 


Gordo) 


The Harrison Prescott Eddy Medal 


escott Eddy M is awarded ar nually to a member of any Mem 
he Federation ‘ch contributing in important 
knowled or processes of sewage 


1 during any stated year in Sewaat 


Prescott Eddy, a famous 


The award commemorates Harrison 


a pioneer in the art of 





29, No. 3 HONORS AND AWARDS 


Past recipients of the award are: 


Harry Willard Gehm 94: George 58. Benton, John C. Geyer, 

John Raymond Snell 4 Wen-Hsiung Li, and Knut K. 

Lloyd R. Setter 945 Sorteberg 

H. Heukelekian 946 Donald M. Pierce 

Richard Pomeroy and William J. Oswald, Harold B. 
Fred 947 Gotaas, Harvey F. Ludwig, and 

I’. W. Kittrell and Victoria Lynch 
O. W. Kochtitzky, Jr ¢ William J. Katz, William L. 

John W. Hood 94! Gererd A, ROM sés «te dewswk ine 1955 
aniel A, Okun G. J. Schroepfer, W. J. Fullen, 
ter S. S. Dawson and A. 8. Johnson, N. R. Ziemke, 


1 


Samuel H. Jenkins 95 J. J. Anderson. . 


The George Bradley Gascoigne Medal 


[The George Bradley Gascoigne Medal is awarded annually to a member of any 
Member Association of the Federation for outstanding contribution to the art of sewage 
treatment works operation through the successful solution of important and complicated 

rational problems, as comprehensively described and published during any stated 

ear in SEWAGE AND INDUSTRIAL Wastes. This award is in memory of George Bradley 
Gascoigne, a prominent consultant from 1922 to 1940, who demonstrated an unusual 
interest in matters of sewage works operation. 


Past recipients of this award are: 


Clarence E. 
T. Lynch and Uhl T. Mann...194 Leonard §. Hillis 


John D. McDonald Walter Asa Sperry 
LeRoy Winfield Van Kleeck 1946 W.N. Wells and Clarence H. Sherer 1953 
Leon S. Krz ere. Robert Ditmar Bargman 

David P. Backmeyer a: Abraham H. Chasi 

Wilbur N. c rpey ie 2 Henry R. Ki 


The Charles Alvin Emerson Medal 


The Charles Alvin Emerson Medal is awarded annually to a member of any Mem- 
ber Association of the Federation “for outstanding service in the sewerage and sewage 
treatment works field, as related particularly to the problems and activities of the Fed- 
eration of Sewage and Industrial Wastes Associations in such terms as the stimulation 
of membership, improving standards of operational accomplishments, fostering funda- 
mental research, ete.” This award honors Charles Alvin Emerson, who served as Presi- 
dent of the Federation from 1928 to 1941 and holds the distinction of being its first 
Honorary Member. 


Past recipients are: 


Floyd William Mohlman 94: Morris M. Cohn 

Willem Rudolfs Howard Eugene Moses 
Harold Warner Streeter 94: Frank Woodbury Jones 
KF’. Wellington Gilcreas............. 1946 William D. Hatfield 
Langdon Pearse 9). Charles C. Ruchhoft 
LeRoy Winfield Van Kleeck 94: Merle Starr Nichols... 
William J. Orchard 94s EK. Sherman Chase..... 


* Deceased. 
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The Industrial Wastes Medal 


Industrial Wastes Medal was established in 1949 to be awarded annually in 
the form of a plaque for the most outstanding contribution by an industrial employee 
VAGE AND INDUSTRIAI 


on any aspect of industrial wastes 


WASTES during the year preceding th 


Past recipients are: 
ton, Robert G. ! 
seph G. DeMann....... ] I H. Sanborn 


Dickerson. . 


tin, Roy 


rough 1948, meritori 


Kenneth All 


f this award | 


mquist (N.Y. 
t Kepner (Rocky 
Reynolds (Calif. 


Towne (Dak. 
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The Arthur Sidney Bedell Award 


in 1945, the Arthur Sidney Bedell Award acknowledges extraordinary 
to the Member Associations of the Federation. Each Member Associa- 


t t} \ j 


» name one OF Its me mibers bo recvelve The ard, which may be earned 


leadership, administrative service, membership activity, stimulation of 


Lunet 


ions, or similar participation. The frequency of nomination varies from 
to one in three years, depending on membership. The award is named for the 
cond President of the Federation, who exemplified its purpose by his long devotion 
nd contribution to the affairs of the New York State Sewage Works Association (now 
York Sewage and Industrial Wastes Association) 


t recipients follow: 
1949 


is William Thomas Lockett (ISP) 
ircus Ehlers (Texas) William McKinney Piatt (N.C.) 
arrell (Ky.-Tenn.) Walter Asa Sperry (Cen. St.) 
Green (Pac. N.W.) Harold Warner Streeter ( Fed.) 
< Leon MeDonald (Ark.) John L. Strelow (Iowa) 


1950 


1 Bradney (Dak.) Edward Alexander Reinke (Calif.) 
* Brigham (N.Y.) Frank §S. Taylor (Okla.) 
B. Foote (Mont.) LeRoy Winfield Van Kleeck (N. Eng.) 
Hedgepeth (Va.) William Hugh Weir (Ga.) 
J. Lafreniere (Can.) Leonard Oliver Williams, Jr. (Rocky Mtn.) 


t G. MeCall (W. Va.) Abel Wo in (Md.-Del.) 
1951 


Kans.) Arthur H. Niles (Ohio) 
ton Clark ( Ala.) Charles Henry Trusler (ISK 
mund Hoffert (Pa.) Harold W. Yost Ariz. ) 
vertson Hoy (F la.) Francis M. Veatch (Mo.) 


1952 


odgood (Cen. St.) Winfred S. Mahlie (Texas) 
Glenn Baity (N.C.) Clarence Theodore Mudgett (Mich.) 
lton (Iowa) Walter F. Freeborn (ISP) 
(N.J.) Harrison Hale ( Ark.) 
W. Kittrell (Ky.-Tenn. ) George Ashb 
i. Koon (Pae. N.W.) 


1953 


es Auld (P. R.) Douglas L. McLean (Can.) 
+. Caldwell (Rocky Mtn.) Walter E. Merrill (N. Eng. 
. deJarnette (Ga.) Fred F. Palmer (Mont. 
J. Fischer (N.Y.) Kugene C. Meredith ( Va.) 
yh KE. Fuhrman (Md.-Del.) Henry W. Speiden (W. Va.) 
B. Graves (Okla.) Arthur T. Wintersgill ( Calif.) 
B. Kleven ( Dak.) 


1954 


ur N. Beck ( Ala.) Leland A. Talbot (Kans.) 
V. Ellis (Ariz.) Charles A. Haskins (Mo.) 
W. Wakefield ( Fla.) Theodore C. Schaetzle (Ohio) 
ix Priiss (Germany) Bernard §. Bush (Pa.) 
bert T. Cotterell (ISE) Arnold Hoerler (Swiss) 





SEWAGE AND 


C. H. French ( Ark.) 
Frederick G. Nelson (Calif.) 
George J. Schroepfer (Cen. 
Carl E. Schwob (Fed.) 

Leo Holtkamp (lowa) 

F. T. Hambleton (ISP) 
Herman D. Regan (Ky.-Tenn.) 
James L. Love (La.) 

Thomas J. Powers (Mich.) 


r G. Pickett (Calif.) 
y J. Desmarais (Can.) 
’. W. Mathews (Cen. St.) 


John E. Kiker, Jr. (Fla.) 
Bruee M. MeDill (Ohio) 

Luis Ramos Robles (P.R.) 
William J. Bishop ( Okla.) 

W. McLean Bingley (Md.-Del.) 
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William IF. Rapp (Nebr.) 
Henry Van Der Vliet (N.J.) 
R. C. Sweeney (N.Y.) 

P. D. Davis (N.C.) 


T. R. Haseltine (Pa.) 
W. T. Linton (8.C.) 
Nils Westberg (Sweden) 
He H. Sorrels (Texas) 


1956 


Charles E. Drummond, Jr. (Ga.) 
Rodney Preator (Mont.) 

Steven M. Hurley, Jr. (N. Eng.) 
Earl Devendorf (N.Y.) 

C. H Young (Pa.) 

Harry K. Gidley (W. Va.) 
Richard Messer ( Va.) 


The William D. Hatfield Award 


The William D. Hatfield Award recognizes outstanding annual sewage works opera- 
tion reports. Following the 1946 award, the Board of Control authorized identical awards 


for outstanding annual reports prepared 


lation, (II) populations of 10,000 to 100,000, : 


for plants serving (1) less than 10,000 popu- 
ind (III populat ons of more than 100,000. 
This award was discontinued for 1955 and revived 


1956 for presentation on a 


Member Association basis. The frequency of nomination is identical with the Bedell 


Award and varies from annually to one 


Recipients of this award have been: 


104 
J40 


Walter M. Kunsech 
1947 


F. E,. Peterson (1) 

John R. Szymanski (II) 

Warren H. Sleeger and George J. 
Schroepfer (III) 


1948 
F’. E. Peterson (I) * 


Thomas T. Hay (II) 
Kerwin L. Mick (III) 


1949 


Russell D. Craun (1) 
George W. Martin (IT) 
Thomas T. Hay (II) * 


1950 


William L. Edwards (I) 
Walter A. Sperry (II) 
John R. Szymanski (II) * 
John W. Johnson (III) 


* Previous winner. 


in three years depending on membership. 


10%7 
MW] 


William L. Edwards (I) * 
J. E. Meers (IT) 
John R. Szymanski (II) * 
George H. Craemer (III) 
Kerwin L. Mick (III) * 
- no award. 
1954 
Uhl T. Mann (II) 
J. E. Meers (II) * 
C. W. Christenson (Indus.) 
‘no award. 
1956 
Murray B. MeKinnie (Calif.) 
I. G. Knoebel (Cen. St.) 
F. W. Crane (N.Y.) 
Arthur D. Caster (Ohio) 
Curtis L. Glenn (Okla.) 
Robert Bolenius (Pa.) 
A. F. Chamblin ( Va.) 
George F. Craemer (N. Eng.) * 
Robert E. Simon ( Fla.) 
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Membership Prizes 


es for ssociations have been awarded 


membership activity in its various Member A 
Federation since 1943. 


the greatest numerical increase in membership during 


the award year. 
membership during the 


ved these prizes : 


Association 
Num. 

Cen. St. 
Cen. St. 
Can. 

Can. 

ISP 

Pa. 


Ohio 


The numerical prize 


same period. 


is given to the Member Association 
x the year ending September 
The percentage prize is given for the greatest percentage increase 


The following Member Associations have re 


Association 

Num, % 

lowa La. 
Ila. 
Pi, 
P.. i. 
Ga. 


Ky.-Tenn. 


The Quarter Century Operators’ Club 


The Quarter Century Operators’ 
te Members of any Member Association who ha 


ition, on 
admission into the 


ink Woodbury Jone 
Van Der Vliet. 


p Artese 
M. Beaumont 
ik. Bloodgood 
d G. Browne 
mond G. Case 
herman Chast 
s M. Cohn 
W. Collom 
' E. Cook 
. N. Daniels 
cholas De Haas, Sr. 
Devendorf 
Clifford Dillard 
>. Fitzsimmons 
EK. Flower 
M. Freeburt 


i Since previ 


{ 


a full-time resident basis, twe 
» Club. 


s, who served as its first reg 


G. L. Fugate 
Ralph E. 
Arnold H. Goodman 
William P. Gyatt 

T. K. Haseltine 
Wm. C. Hamm 
Herbert W. Hansen 
George I. Hansor 
William D. Hatfield 


Harry J. Krum 


Fuhrman 


Roy 8. Lanphear 
Carl C. Larson 

John V. Lewis 
George S. Long 
Winfield S. Mahlie 
C. D. MeGuire 
Edwin C. McKeeman 
C. T. Mudgett 


- 
us listing 


Club is an informal group comprising 


The Club was created 


Active or 


been engaged in sewage treat- 
ity-five years prior to the date 


1941 under the sponsorship 
The present registrar is 


EK. L. Nance 
I. H. Nevitt 
Arthur H. Niles 
Andrew Palmer 
John R. Palmer 
Wm. M. Piatt 

Wm. A. 
Theodore C. 


Ryan 
Schaetzle 
Glenn Searls 

Russell S. Smith 
Willard R. Smith 

H. W. Streeter 

John Struss 

Myron W. Tatlock 

S. L. Tolman 

Henry Van Der Vliet 
Edwin B. Wagner 


Charles E. Wheeler, Jr. 
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ANNUAL MEETINGS AND CONVENTIONS 


Date 
Oct. 22-24, 1942 
Oct. 21-23, 1943 
Uet. 4 , 1944 
Oct. , 1945 
Oct. 9, 1946 
24, 1947 
10, 1947 
18-21, 1948 
17-20, 1949 
t. 9-12, 1950 
‘t. 8-11, 1951 
t. 6-9, 1952 
13-16, 1953 
. 11-14, 1954 
10-13, 1955 
t. 8-11, 1956 


» ange 


yew York, 
York, 
York, 
York, 


oA” Ae Ae ee” ee er ee Ae ie ey ae 
KK KR KKK 


DIRECTORY OF COMMITTEES 


1956-57 


CONSTITUTIONAL COMMITTEES 


{ 


Executive Comn 
Er 


Kennet 


Publications and Program Committee 


The Publications and Progran mmittee arranges the technical programs for th 
1ual conventions of the Federat nd has neral supervision of all publications of 


Federation. 


D. B. Lee 
\ F. W. Mohlman 
L. Hedgepeth L. F. Oeming 
W. Hess 


W. Gilere: 


f Control « 
, 





DIRECTORY OF COMMITTEES 


Organization Committee 


Organization Committee examines and reports to the Board on applications for 
hip in the Federation and endeavors to encourage the formation of new regional 


tions or conferences eligible for membership. 
Seth G. Hess, Chairman 
J. W. Wakefield, Vice-Chairman 


B. A. Poole W. W. Saxton 


W (). Kehr 


Sewage and Industrial Wastes Practice Committee 


ind Industrial Wastes Practice Committee reviews and directs for pub- 
m, report, or publication which establishes professional or technical 
e of the Federation. The following Manuals of Practice have been 
he direction of the committee: 
ipational Hazards in Sewage Works (1944) 
zation of Sewage Sludge as Fertilizer (1946 
ipa Sewer Ordinances (1949) 
. {—Chlorination of Sewage and Industrial Waste 
No. 5—Air Diffusion in Sewage Works (1952) 


Morris M. Cohn, Chairman 
D. BE. Bloodgood, V ice-( 


Kerwin L. Mick D. M. Pieree 
F. W. Mohlman L. W. Van Kleeck 
Orford F. M. Veatch 


rT. Cl iph im 
Cobb 


Fuhrman H. E. 


Keefer 


ee on Sewer Maintenance 
nittee of the Sewage and Industrial Wastes Practice Committee has been 
to develop a Manual of Practice on “Maintenance of Sewers and Appurtenant 


The first draft of the manual is in preparation. 


subcom! 


T. W. Clapham, Chairmar 
A. A. Appel, Vice-Chairman 


M. B. Nixon Sydney Preen 
Graeser G. M. Olewiler C. S. Seabrook 
L. E. West 


Klamm 


S Bubbis 


n Standardization of Units 
subcommittee of the Sewage and Industrial Wastes Practice Committee has been 
» develop an approved schedule of units to be used in the reporting of plant 


and laboratory data. A eommittee of about forty members is engaged in 


‘eliminary draft. 


H. E. Orford, Chairman 


mmi on Trickling Filters 


subcommittee of the Sewage and Industrial Wastes Practice Committee is engaged 
Filters—Their 


‘? 
P¢é 


development of a Manual of Practice to be entitled “Trickling 
teristics and Loadings.” 

W.S. Mahlie, Chairman 
Kenneth V. Hill 


Hatel Wm. E. Stanley 
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n Seu 1g Worl 

the purpose of developing a Manual of 
sewage works functions. Mimeographed 
lable for purchase in April, 1949. 


ade AVALIE 


subcommittee was ert 
on accounting proce aurt 


ntat 


1 
} ‘ " 
I I 1i itl Le 


on Paint 


ommittee has the funet 
in sewage 
ubeor 


prepared for 


of deve a Manual o 


-oOmmittee was cre purpose 


vacuum filtratior 


O neratio 
is subcommittee was created 


ce on sewage plant opneratiol 


Benas 
W. M. Bingley 
EK. Bloodgood 


N. D els 
| 


Kleeck 


on Sewage Treatment P 
[The following Federation ippointed sve joints 


with representatives of the Americar 


Engineers he production of 


M lal Ol Practice. 
R. Haseltine H. Ki W. Mart 
G. E. Hubbell D. Wraicht 
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Subcommittee on Storm and Sanitary Sewer Design 


lhe following Federation representatives were appointed in 1953 to serve jointly with 
epresentatives of the American Society of Civil Engineers in the production of a Manual 


Practice. 


C. G. Gaither L. L. Sphar C. R. Velzy 
I. Zack 


H. 8. Smith S. 


Research Committee 


rhe Research Committee has the function of stimulating research work among the 
various Member Associations, and of cooperating with other organizations in the pro- 


motion of research. 
H. Heukelekian, Chairman 


R. Manganelli, Vice-Chairman 


Subcommittee on the Annual Review of the Literature on Se wage, Waste Treatment, and 
Water Pollution 


H. Heukelekian, Chairman 


R. Manganelli, Vice-Chairman 


H. Amberg R. D. Hoak E. R. Roth 

Kk. A. Canham W. M. Ingram L. Setter 

W. E. Dobbins P. W. Kabler A. J. Steffen 

G. Edwards M. Katz C. M. Tarzwell 
M. B. Ettinge KF. W. Kittrell G. H. Teletzke 
D. G. Foulke R. J. MeCabe W. W. Towne 

.. D. Furman P. H. MeGauhey H. A. Trebler 

[. Gellman W. A. Moore Kk. C. Tsivoglou 
\. Kk. Griffin P. Mueller t. L. Woodward 
H. G. Harding R. Porges 


Subcommittee on the Critical Review of the Literature on 7 of Industrial Waste 


H. Heukelekian, Chairman 


G. E. Barnes M. Katz C. E. Renn 
P. Doudoroff F. W. Kittrell R. F. Weston 


G. P. Edwards 


ommittee on the Development of Methods for the Toricity Determinations on Wastes 


R. S. Ingols, Chairman 


D. E. Bloodgood N. L. Nemerow C. N. Sawyer 
M. L. Cranstrom M. L. Robins J. H. Sorrels 
lr. Jaffe W. W. Sanderson 


Subcommittee on the Development and Standardization of Bio-assay Methods 


P. Doudoroff, Chairman 


B. G. Anderson W. B. Hart E. W. Surber 
G. EF. Burdick R. Patrick W. M. Van Horn 
P. S. Galstoff E. R. Strong 
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Committee 


on Standard Methods of Sewage and Industrial Wastes Analysis 


} l 
uages or D 


an W 


} 


ater W 


; ho 
) ipo 


Industrial Wastes Committee 


EF. Rostenbach 
. N. Sawver 
Wakefield 
R. Weston 
W.S. Wise 
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General Policy Committee 
G. W. Martin, Chairmar 
Vice-Chairmar 


E. C. Jensen 


Nominating Committee 
Nominating Committee was created by the Board of Control on October 
‘tion in an advisory capacity to the Election Committee. The Nominat 


is to comprise the last five living Past Presidents, with the senior Past 


Farne st Bovee, Chairman 


SPECIAL COMMITTEES 


Committee on Awards 


ttee on Awards was created by the Board of Control on October 11, 1941 
committee are to advise the Board on matters of award procedures and 


nendations as to the annual winners of the Eddy, Gaseoigne, Emerson, and 


| Wastes medals. 


Honorary Membership Committee 


rized by the Board of Control on October 24, 1942, this committee is comprised 
resident and four latest, living Past Presidents th the senior Past President as 
The committee reviews nominations for ele: he grade of Honorary 


nd makes recommendations to the Board on such nominations 
E. She rma 
L. J. Fontenelli D. B. Lee 
: G. W. Martin 
Plant Operation Committee 


his committee, formerly known as the Operation Reports Committee, was changed 
Plant Operation Committee by the 1954 Board of Control. The committee, which 
des Federal recognition of outstanding operation reports, was created by the Board 
on October 11, 1941. The committee now administers the William D. Hatfield 


M. E. Dawkins, Chairman 


F. Bernauer W. D. Hatfield 
W. M. Bingley C. W. Klassen 
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Operator’s Qualifications Committee 


Authorized by the Board of Control on October 11, 1941, the Operator’s Qualifica- 
tions Committee is assigned to “establish minimal qualifications for operators of various 
classes of treatment works.” The committee also has the duty of collecting and compil 
ng data on present procedures in the licensing and certification of operators for refer 
ence to Member Associations. 


ngley, Chairman 
Vice-Chairman 


sallard jamin Benas 


Quarter Century Operators’ Club Committee 


[he special Quarter Century Operators’ Club Committee was created by the Board 
of Control on October 9, 1946. It is the function of this Committee to establish eligibility 
requirements, process membership applications, maintain the roster, and supervise the 


’ 


activities of the Quarter Century Operators’ Club. 


H. Van Der Vliet, Chairman 
A. H. Niles Harold W. Streeter 


Legislative Analysis Committee 


The Legislative Analysis Committee s created by the Board of Control on October 
17, 1945, to study legislation pertinent to the interests of the Federation and to serve the 
Board in advisory capacity. 


V. W. Bacon, Chairman 


J. H. Allen M. LeBosquet R 
Ww. W. Gillespie R. L Winget 


Constitution and Bylaws Committee 


The Constitution and Bylaws Committee was created by the Board of Control or 
October 10, 1947, to review an levelop 7 ndati for the amendment of the 
Constitution and Bylaws of the Federation as may ed advisable under changing 
conditions 

* Chairmar 
her, Vice-Chairman 
F. S. Friel +. S. Russell R. F. Weston 
W. J. Orchard W. H. Wisely 
Safety Committee 
[This committee was created in 19! ‘ the purpose of maintaining close liaison be 


tween the Federation and the National Safety wuuneil in the fields eommon to both 


organizations. 


J.J. Wirts, Chairman 


G. L. Burt W. W. Mathews H. A. Schreiber 
U. T. Mann L. W. Van Kleeck 


Grade Membership Committee 
M. L. Robins, Chairman 


R. T. Antrim D. R. Hill Sol Seid 
N. S. Bubbis F. G. Nelson L. Thompson 
C. H. Connell R. H. Ritter J. W. Wakefield 


Cc. E. Drummond Roy Weston 
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JOINT COMMITTEES WITH OTHER ASSOCIATIONS 


TICE COMMITTEE) 


(Also see SEWAGE AND INDUSTRIAL WASTES PRA 


Joint Committee on Advancement of Sanitary Engineering 

October 5, 1952 the Board of Control authorized participation in the Joint Com- 

m Advancement of Sanitary Engineering with the American Society of Civil 

ers, American Water Works Association, American Public Health Association, 

({merican Society for Engineering Education. The objectives of the committee are 

tudy professional recognition of sanitary engineers, educational and training require 

s, functional use in publie health and military service, opportunities for employ 
and similar matters. 

FSIWA Representatii 
D. F. Metzler 8. S. Rankin 


t. KE. Lawrence 


Joint Committee on Chlorine Supply 


in October 11, 1951, the Board of Control authorized participation in the Joint Com- 


orine Supply with the American Water Works Association and the Confer 


ee on Chl 
The objective of the committee is to study problems 


nee of State Sanitary Engineers. 
hlorine supply and distribution in the water and sewage fields, and to develop recom 
endations for their solution. 


FSIWA Repre 


H. Enslow LL. Hedgepeth 


Policy Advisory Committee, APHA Engineering Section 


[his joint committee was created in 1947 to advise the Council of the Engineering 


American Public Health Association, on policies and activities of the Section 
Representation on the committee is held 


itarv engineering organizations. 


ection, 
elating to the field of environmental sanitation. 
al, regional, and state public health and san 


FSIWA Representative 


B. A. Poole 


Joint Policy Committee 


oint committee was created in 1954 to provide a unified approach to problems 
in the common interest. Representation 


Water Works Association, and 


} 


or actions arising by reasons of emergencies or 


m the committee is held by the Federation, the American 
the Water and Sewage Works Manufacturers’ Association. 


FSIWA Representatives 
G. W. Martin 
W. J. Orchard 


E. C. Jensen 


D. B, Lee 


Fontenelli 
). Fuhrman 
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SPECIAL CONVENTION COMMITTEES 


Convention Management Committee 


function of this committee the management of the Annual 


I’) 


Meetings of the Federation. 


vy, Chairmai 


J. A. Frank Gin, Sawyer 


R. E. Fuhrman J. G. Stewart 


Meeting Place Committee 


This committee reviews invitations received for the Annual Meetings of the Federation 
makes recommendations Control in regard to tl me and place ot 
*h meetings. 


, Chairman 


\. Frank +. W. Marti J. G. Stewart 
R. E. Fuhrman | {. Schlenz K. S. Watson 





MEMBERSHIP SUMMARY 
(As of December 31, 1956) 


Federation Members 


Honorary Members 

Associate Members 

Member Associations 
Active Members 
Corporate Members 


Net Membership of Member Associations * 


{ico 
\T 
iountain 


6,895 


Not including Dual Members. 
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MEMBER ASSOCIATIONS 


Alabama Water and Sewage Association—Sewage Works Section (Affiliated 1948). 
Territory: State of Alabama. 
President: H. O. Snow; Vice-President: G. MeAlily; Director: J. 


Crockett, Jr.; 
Treasurer: W. H. Gilmore; Secretary: Robert Tindall, P.O. 


L. 
Box 122 }, University, 
Ala. 


Arizona Sewage and Water Works Association 
1928). 


Sewage Works Section (Affiliated 


Territory: State of Arizona. 


President: M. V. Ellis; First Vice-President: (). M. Mees; Second Vice-President 
T. Nesbitt; Director: J. A. C lo; Secretary-Treasurer: H. C. Bigglestone, Board 
of Fire Underwriters, Phoenix, Ariz. 


are 
aro 


Arkansas Water and Sewage Conference—Sewage Works Section (Affiliated 1946). 


Territory: State of Arkansas. 
Chairman: John Luce; Vice-Chairman: Foster Burba; Director: L. R. Heiple; 
Secretary-Treasurer: Dr. C. W. Oxford, Un 


{ 


iv. of Arkansas, Fayetteville, Ark. 
California Sewage and Industrial Wastes Association (Affiliated 1928). 
Territory: State of California. 

President: E. V. Quartly; First Vice-Presid 

lent: R. Bargman; Directors: R. T. Antri 

7 


Treasurer: Robert J. Barletta, 719 South Loar: 


Canadian Institute on Sewage and Sanitation (Affiliated 1933) 


Territory: Dominion of Canada. 
President: L. B. Allan; Vice-Pres 
Secretary-Treasurer: A. E. Berry 
Ont., Can. 


Anderson; Director: C. A. Anderson; 
fice, 72 Grenville St., Toronto 8, 


Central States Sewage and Industrial Wastes Association (Affiliated 1928). 


Territory: States of Illinois, Indiana, Wisconsin, and Minnesota. 
President: W. E. Ross; First Vice-P lent: A. P. Troemper; Second Vice-Presi- 


dent: R. W. Frazier; Third Vice-President: L. H. Smith; Director: M. L. Robins; 
Bernauer, 713 Chapman St., Madison, Wis. 


Secretary-Treasurer: George F 


Dakota Water and Sewage Works Conference 


1936 


Sewage Works Sections (Affiliated 


North Dakota Section 
Territory: State of North Dakota. 
President: FE. D. Peterson; Vice-President: H. J. Arnold; Director: 
L. W. Veigel; Secretary-Treasurer: Jerome H. Svore, c/o State Dept. 
of Health, Bismarek, N. Dak. 

South Dakota Section 


Territory: State of South Dakota. 
President: L. Haddorff; Vice-President: | 
Veigel; Secretary-Treasurer: Charles FE. 


t. Heiens; Director: L. W. 
Carl, c/o Div. of Sanitary 
Engineering, State Board of Health, Pierre, S. Dak. 
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Federal Sewage Research Association (Affiliated 1930). 


Territory: Federal employees wherever stationed. 

President: S. C. Martin; Vice-President: P. Doudoroff; Director: appointment pend- 
ing; Secretary-Treasurer: Keith S. Krause, 9th Floor, 1114 Commerce St., Dallas 2, 
Texas. 


Florida Sewage and Industrial Wastes Association (Affiliated 1941). 
Territory: State of Florida. 
President: D. B. Smith; Vice-President: J. J. R. Bristow; Director: J. W. Wake- 
field; Secretary-Treasurer: Ralph H. Baker, Jr., Fla. State Bd. of Health, P.O. 
Box 210, Jacksonville, Fla. 


Georgia Water and Sewage Association—Sewage Works Section (Affiliated 1936). 


lerritory: State of Georgia. 

President: F¥. L. Futral; First Vice-President: M. B. Nixon; Second Vice-President: 
A. B. Culverhouse; Director: R. E. Stiemke; Secretary-Treasurer: A. T. Storey, 
1210 Hemphill Ave., N.W., Atlanta, Ga. 


German Sewage Technologists Association (Affiliated 1950). 


Abwassertechnische Vereinigung) 

Territory: Western Germany. 

President: F. Schreier; First Vice-President: Wilhelm Husman; Second Vice- 
President: Hans Koster; Director: Dr. Ing. Schmitz-Lenders; Secretary-Treasurer : 
O. Pallasch, Theaterstrasse 24, Bonn, Germany. 


Institute of Sewage Purification—England (Affiliated 1932). 


Territory: British Empire. 

President: C. E. Burke; First Vice-President: 8. H. Jenkins; Second Vice-President: 
W. A. Hiller; Director: M. Lovett; Treasurer: L. B. Phillips; Secretary: W. F. A. 
Snook, 10 Cromwell Place, South Kensington, London, 8. W. 7, England. 


Institution of Public Health Engineers—England (Affiliated 1932). 
Territory: British Empire. 
President: J. T Calvert; Vice-President: N. J. Tatman; Director: M. A. Kershaw; 
Treasurer: A. Sciver; Secretary: Ernest V. Balsom, 118 Victoria St., Westminster, 
S.W. 1, London, England. 


Iowa Sewage and Industrial Wastes Association (Affiliated 1928). 


Territory: State of Iowa. 
President: K. Hirlinger; Vice-President: H. 8. Smith; Director: H. F. Seidel; Sec- 
retary-Treasurer: L. F. Skorezeski, 207 South 15th Ave., Marshalltown, Iowa. 


Kansas Sewage and Industrial Wastes Association (Affiliated 1935). 


Territory: State of Kansas. 

Chairman: D. Eller; Vice-Chairman: V. Pickering; Second Vice-Chairman: §S. M. 
Smith; Director: M. Nelson; Secretary-Treasurer: James F. Aiken, 407 City Bldg., 
Wichita, Kans. 


Kentucky-Tennessee Industrial Wastes and Sewage Works Association (Affiliated 
1946). 


Territory: States of Kentucky and Tennessee. 
Chairman: L. F. Birkel; Vice-Chairman: W. H. Owens; Director: G. S. Bell; Sec- 
retary-Treasurer: S. Leary Jones, 420 Sixth Ave., N., Nashville 3, Tenn, 
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Louisiana Conference on Water Supply and Sewerage—Sewage Works Section (Af 
filiated 1949). 


Territory: State of Louisiana. 
Chairman: L. B. Bankston; Vice-Chairma A. A. Hirsch; Director: J. L. Love; 


Secretary-Treasurer: George H. West, P. O. x 15, Lake Charles, La. 


Maryland-Delaware Water and Sewage Association—Sewage Works Section (Af 
filiated 1928) 
Territory: States of Maryland and Delaware. 
President: J. Krasauskas; First Vice-President: R. H. Hartman; Second Vice-Presi 
dent: E. Craft; Director: R. H. Ritter; Secretary-Treasurer: W. M. Bingley, 2411 
N. Charles St., Baltimore 18, Md. 


Michigan Sewage and Industrial Wastes Association (Affiliated 1930 
Territory : State 


President: M. Groen: First ” en » as ayward; Se l Vice-President 


R. di. Peterson: Dire for o dhe reel , oecretary / easurer. D. M. Pierce, Michi- 
gan Dept. of Health, Room 334, Ad sldg., Lansing 4, Mich. 


Missouri Water and Sewerage Conference—Sewage Works Section ( Affiliated 1929). 


i 


- State of Missour 
F. 


McAndrew; hairn .. Havob; Director: J. K. Smith: Se 


retary-Treasurer: Warret Ky f o State Office Bldg., Sixth Floor, Jefferson 
City, Mo. 


Montana Sewage and Industrial Wastes Association (Affiliated 1944). 
Territ 


Cha na? er) Ree is eT hairman ude | er; Director: D. H. Denman; 
S ta rea : on & Maierle, Inc., Helena, Mont. 


Nebraska Sewage and Industrial Wastes Association (Affiliated 1952). 


Nebraska 
lack: Vi lov Director: D. R. Hill; S: 
Treasure ban’ nbere. 61 tandar il Blde., Omaha, Nebr. 


New England Sewage and Industrial Wastes Association (Affiliated 1929). 


ry: States of Maine, New H pshire, Vermont, Massachusetts, Connecticut, 

and Rhode Island. 
President: C. N. Sawver: First J reside? J. MeDonald: Second Vice-Presi 
lent: H. F. Munroe; Director: W. lise; | retary-Treasurer: Earl R. Howard, 


15 Broad St., Hartford 5, Con 


New Jersey Sewage and Industrial Wastes Association (Affiliated 1942). 


: State of New Jersev. 
John Collom; First Vice-President: A. Palmer: Second Vice-President 


. Budrick; Director: 8. Seid; Secretary-Treasurer: Michael 8. Kachorsky, P. O. 
766, Manville, N. J. 
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New York Sewage and Industrial Wastes Association (Affiliated 1930). 


lerritory: State of New York. 
President: R. Thomas; Vice-President: F. Cramer; Directors: A. J. Fischer and 
Uhl T. Mann; Treasurer: J. C. Brigham; Secretary: R. C. Sweeney, c/o State Dept. 
of Health, 21 N. Broadway, White Plains, N. Y. 


North Carolina Sewage and Industrial Waste Association (Affiliated 1929). 


Territory: State of North Carolina. 
Chairman: Carl W. Mengel; Vice-Chairman: W. F. Stokes; Director: E. C. Hub- 
bard; Secretary-Treasurer: W. E. Long, Jr., Box 2091, Raleigh, N. C. 


Ohio Sewage and Industrial Wastes Treatment Conference (Affiliated 1932). 


Territory : State of Ohio. 

Chairman: F. Ruck; First Vice-Chairman: W. R. Taylor; Second Vice-Chairman: 
C. Bauer; Director: G. A. Hall; Secretary-Treasurer: Ward E. Conrad, 301 Ohio 
Depts. Bldg., Columbus 15, Ohio. 


Oklahoma Water, Sewage and Industrial Waste Conference—Sewage Works Sec- 
tion (Affiliated 1929). 


Territory: State of Oklahoma. 
President: J. K. Lindsey; Vice-President: R. G. Wampler; Director: G. L. Morris; 
Secretary-Treasurer: H. M. Crane, State Dept. of Health, 3400 N. Eastern, Okla- 


homa City 5, Okla. 


2acific Northwest Sewage and Industrial Wastes Association (Affiliated 1933). 


Territory: States of Washington, Oregon, and Idaho. 
President: A. J. Wahl; Vice-President: R. T. Smith; Director: H. L. Thompson; 
Secretary-Treasurer: Gilbert H. Dunstan, P. O. Box 176, Pullman, Wash. 


Pennsylvania Sewage and Industrial Wastes Association (Affiliated 1928). 


ferritory: State of Pennsylvania. 

President: G. A. Elias; First Vice-President: B. S. Bush; Second Vice-President: 
H. McElhaney; Director: R. F. Weston; Secretary-Treasurer: J. R. Harvey, Re- 
gional San. Engr., Pennsylvania Dept. of Health, 916 Diamond, Meadville, Pa. 


Puerto Rico Water and Sewage Works Association (Affiliated 1947). 


lerritory : Puerto Rico. 

President: G. F. Gareés; Vice-President: E. Martino; Director: R. Domenech; Sec- 
retary-Treasurer: Robert J. Auld, c/o Puerto Rico Aqueduct and Sewer Authority, 
Box 2832, San Juan 12, Puerto Rico. 


Rocky Mountain Sewage Works Association (Affiliated 1947). 


Territory: States of Wyoming, Colorado, and New Mexico. 
President: Robert P. Lowe; Vice-President: H. V. Lewis; Director: B. V. Howe; 
Secretary-Treasurer: John R. Peterson, 376 City and County Bldg., Denver 2, Colo. 
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South Carolina Water and Sewage Works Association—Sewage Works Section 
Affiliated 1949) 
Territory: State of South Carolina 
Chairman: M. Beach; Vice-Chairma W. G. Crosby; Director: E. D. Fry, Jr.; 
Secretary-Treasurer: T. P. Anderson, Div. of San. Eng., State Bd. of Health, Co 


lumbia, 8. C. 


Swedish Association for Water Hygiene (Affiliated 
For Vattenhygien) 
Territory : Sweden. 
President: A. Myrgard; Vice-President: M. Wennstrém; Director: G. Akerlindh; 
Secre tary Treasurer: Erik Jonsson, Box 5038, Stockholm 5, Sweden. 
Swiss Association of Water and Sewage Professionals (Affiliated 1947). 
(Verband Schweizerischer Abwasserfachleute) 
Territory : Switzerland. 
President: P. Wildi; Di tor . Wildi; Treasurer: E. Holinger; Secretary: G. 
Kisseleff, Wegmann Cons. Engrs., Limberstr. 16, Kusnacht, Zurich, Switzerland. 


Texas Water and — Works Association—Sewage and Industrial Wastes Sec- 
tion (Affiliated 1928) 
Territory: State of Texas. 
Chairman: G. A. Doty; First Vice-Chairman: E. W. Wallentine; Second Vice-Chair- 
man Moehlman; Director: C. H. Connell; Secretary: V. M. Ehlers, 2202 Indian 
Trail, Austin, Tex.; Assistant Secretary and Treasurer: Mrs. E. H. Goodwin. 


Virginia Industrial Wastes and Sewage Works Association (Affiliated 1947). 
Territory: State of Virginia. 
resident: J. J. Corbalis, Jr.; Vice-President: J. P. Kavanaugh; Director: F. H. 
Miller; Secretary-Treasurer: J. L. Hamrick, Jr., 415 W. Franklin St., Richmond 20, 
Va. 


West Virginia Sewage and Industrial Wastes Association (Affiliated 1947). 


Territory: State of West Virginia. 
Pr oe J. W. Lester; First Vice-President: P. T. Arbuckle; Second Vice-Presi 


. Pitts; Director: O. C. Thompson; Secretary-Treasurer: Glen O. Fortney, 


ete of Health, Charleston 5, W. Va. 





HONORARY MEMBERS ° 


Albert s 954), Hyde, Charles Gilman (1943), Moses, How: 
t {f Health, Cor Engr 2599 1ena_ Vist Engr., Stat 
Div., 23 Gainst Ad., ront Way, Berke 8, Calif. (Calif N Secor 
" (Pa.) 


Berry, 
Ont De 


8. Ont 
Imhoff { l , site Wie 4 . 
DeBerard, Wilford Willis mob A Karl ‘dt “ a Orchard, W illiam J. (1 46), Wa 
eaggyr sae Vater ; if. elgg als ’ : lace & Tiernan Co., Inc., Newark 
g aye y (Germany) 1, N. J. (N.Y.) 
Hall, al anna. , <4 “Khe Rudolfs, Willem (1945), Huzare 
Lockett, William A ) ee . “wate Joppe (Geld), The Net “wee 
: : ask ao , rl land: (N J.) 
F pweté‘iéC 55) S, , ) a) 
Fair, G eberegge? _ ~ es : fed | diese rr ) | Streeter, ae W. (1953), Box 
Head, Dey San. Eng., Harvard , “pe 
as date Fs 192, R.R. 1, Old Indian Hill Rd., 
Univ Cambridge 38, Mass. (N . oS. ae 
Eng Mohiman, Dr. Floyd W. 944), Cincinnati 27, Ohio (Fed.) 
Dir., Div. of b., Met n Wiseley, W. H. (1956), Exec 
Gilereas, F. W a oy (1948), of reater icago, 100 E rie Sec.-Ed., American Soc. of Civ 
Prof f Sa S« niv. of Fila., ( hic ago _ ma Eng W. 39th St., New York 


Fla in. Eng.) (Cen. $ a | 18, N. ¥. (Cen. St.) 


* election to Honorary Membership and Member Association affiliation shown 





ASSOCIATE MEMBERS 


East 44th St., 


Airkem, Ine., 241 
i. ¥., Rep. J. M. 


New York 17, N 
von Bergen 

American Cast Iron Pipe Co., 

rmingham, Ala., Rep. A. J. Hell- 


man 


American 
} rth 


City Magazine, 
Ave., New York, ‘ 
Rep. Edgar J. Buttenheim, 
American Concrete Pipe Assn., 
28 N. LaSalle St., Suite 1033, 
., ie Rep. Howard F. 

Managing Dir 

American Pipe and Construction 
Co., P. O. Box 3428, Terminal 
Annex, Los Angeles 54, Calif., Rep. 
V. L. Greedy, Div. Sales Mgr. 

Well Works, 100 N. 

r way, Aurora, Ill., Rep. L. H. 
me r, Exec. Vice-Pres. 

Armco Drainage & Metal Prod- 
ucts, Ime. (Armco Steel Corp.), 
M etown, Ohio, Rep. W. Ff 

Pub Mar 

Mineral Products Co., 

town, Pa., Rep. Donald F. 

Deakin, Sales Mgr., Water and 


4 
Sewer Materials 


470 
Bag 


Pres. 


rt} 
<W n, 


Ame rican 


Spindler 
I , 


Atlas 


B-I-F Industries, Inc., 345 Harris 
Ave., Providence, R. L., Rep. G. 
W. Kelsey, Vice-Pres 


Ralph B., Co., 192 At- 
St., Hackensack, N. J., Rep. 


J. J. Horgan 


Belt Co., P. O. Box 2022, 
} . we, See. B FZ. 


Carter, 
Chain 
Mi 


Chapman Vaive Mfg. Co., 203 
> Indian Orchard, 
Rep wi. H. Sheehan. 

Chicago Pump Co., 622 Diversey 
Parkway, Chicago 14, Ill, Rep. 
Milton Spiegel, Vice-Pres. 

Climax Basie and Pump Mfg. 
Co., 208 S. LaSalle St., Chicago 4, 
Ill., Rep. . West, Mgr. 

Combustion Engineering, Inc., 
Raymond Pulverizer Div., 1315 N. 
Branch St., Chicago 22, Ill., Rep. 
C. W. Gordon, Mgr 
Shower Co., 

Rep 

Dorr-Oliver Inc 
ford, Conr 


Sartell, 
David DeZurik. 


-» Barry PIl., 


DeZurik 
Minn 
Stam- 


Dow Chemical Co. 


, Technical Serv- 
Jevelopment, Midland, 
Robert F. Ryan 


‘ ant 
M , Rep 
Kimco 301 5S. 
i , Sap. 


iv 


Hicks Rd., 


c orp., 
Ill Paul O. Richter, 


-Record, 
New y ork 36, 


Co., 214 W. Huron 
»'" ago 10, Ill, Rep. R. B 
erson, Pres 


Mastene ring News 
W. 42nd St., 


_ 330 
~~ # 


Everson Pann 


Fairbanks, Morse & Co., 
Kansas Ave., 
Rep. T. E 

Fischer & 
Pa., Rep 


Flexible 


3601 
Kansas City, Kans., 
Woodruff. 
Porter Co., 
Jack Burke. 
Sales Corp., 
ing Ave., Los 
Rep. Peter L 
Foxboro Co., 
oro, Mass., 
ck, Asst 


Hatboro, 


3786 Dur- 
Angeles 34, Calif., 
Ciaccio, Mgr. 
Util. Ind. Div., 
Rep. Russell H. 
Mgr. 


Fox- 
Bab- 


Gale Separator Co Inc., 2 
Broad St., Blocraficld. ‘N. J., Rep 
William A. Gehle, Pres 

General Electric Co., 1 River Rd., 
Schenectady 5, N. Y., Rep. E. O 
Pothoff 

General Laboratory Supply Co., 
P. O. Box 2607, Paterson, N. 
Rep. I. T. Klein 

Gruendler Crusher & Pulverizer 
Co., 2915 N. Market St., St. Louis 
6, Mo., Rep. William P. Gruendler 


Hardinge Co., York, Pa., 
C. Fleming. 

Hersey Mfg. Co., 
Second Sts., S a yn 27, Mass., 
Rep. William C. Sherwood 

Homelite, Port Chester, N. Y 
Robert P. Straetz 

Homestead Valve Mfg. Co., Box 
348, Coraopolis, Pa., Rep. F. E 
Schuchman. 


Rep. M 


‘orner of E. and 


, Rep 


Industrial Materials Co., Somer- 
set St. & Trenton Ave., Philadel- 
phia 34, Pa., Rep. John M. Rior- 
dan, Pres 

Inertol Co., Inec., 480 a inghuy- 
sen Ave., Newark 5, N. J., Rep 
G. W. Rupp 

Infileo Ine., 901 S. 
P. O. Box 5033, 
Rep. W. H. Gillard 


Ave., 


Campbell 
T Ariz., 


ucson, 


Jeffrey Mfg. Co., 
Ohio, Rep. S. L. 

Johns-Manville Corp., _ 22 E 
St., New York 16, ; 
R. F. Orth. 

Josam Mfg. Co., 
Ind., Rep 


Columbus 16, 
Tolman 


Michigan City, 

Leo N. Newman 

Komline-Sanderson 
P. O. Box 257, Peapack, N 
Rep. T. R. Komline, Pres 

Koppers Co., Inc., Tar 
Div., Pittsburgh 19, Pa., 
K. Cox 


Eng. Corp., 


Products 
Rep. M. 


Lakeside Eng. Corp., 

Adams St., Chicago 6, Ill. 
Link-Belt Co., Colmar Plant, Col- 
mar, Pa., Rep. B. K. Hartman 
Lock Joint Pipe Co., E 
N. J., Rep. F. F. 

Pres 


Orange, 
Longley, Vice- 


Mine Safety Appliances Co., 
Braddock, Thomas & Meade Sts., 
Pittsburgh 8, Pa., Rep. N. R. 
Chillingworth. 

Minneapolis-Honeywell Regula- 
tor Co., Wayne & Windrim Aves., 
Philadelphia 44, Pa., Rep. W. H 
Sisson, Industry Mgr. 

Morse Boulger Destructor Co., 
Sewage & Waste Div., 80 Fifth 
Ave., New York 11, N. Y 

Mueller Co., 512 W. 
St., Decatur, IIL, 
Morris. 


Cerro Gordo 
Rep. R. H 


National Water Main Cleaning 
te 50 Church St., New York, 
, Rep. J. A. Frank, Pres. 
Nic ite Eng. & Research ot” 
60 Wall Tower, New York 5, N. 
Rep. R. W. Rowen. 
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Pacific Flush Tank Co., 4241 
Ravenswood Ave., Chicago, IIl., 
Rep. L. E. Rein. 

Penn Instruments Division, Bur- 
gess Manning Co., 4110 Haverford 
Ave., Philadelphia 4, Pa., Rep. 
Wm. C. Bennett. 

Pittsburgh Coke and Chemical 
} P. O. Box 1645, Pittsburgh 

, Pa., Rep. J. G. Birch. 

Pittsburgh- Des Moines Co., Ne- 
ville Island Branch, Pittsburgh 25, 
Pa., Rep. L. E. O'Leary. 

Pittsburgh Equitable Meter Di- 
vision, Rockwell Manufacturing 
Co., 400 N. Lexington Ave., Pitts 
burgh, Pa., Rep. J. F. O'Grady. 

Preload Co., Inc., 211 E. 37th St., 
New York 16, N. Y., Rep. E. H 
Thwaits, Vice-Pres 

Price Brothers Co., 
ment Ave., P. O. Box 825, Dayton 
1, Ohio, Rep. Harry S. Price, Jr. 

Public Works a 200 S. 
— St., Ridgewood, N. J., Rep. 
W. A. Hardenbergh. 


1932 E, Monu- 


Simplex Valve & Meter Co., 7 
Orange St., Lancaster, Pa., Rep. 
Everett M. Jones, Sales Mgr. 

Smith, A. P., Mfg. Co., 545 N 
Arlington Ave., E. Orange, N. J. 
Rep. W. P. Baerenrodt. 

Smith and Loveless, Ine., 62nd 
and Merriam Dr., Merriam, Kans., 
Rep. B. Alden Smith. 

Stuart Corp., 516 N. 
Baltimore, Md., Rep. 
Stuart, or 


Charles St., 
Fred E 


Vapor Recovery Systems Co., 
466 M and M Bidg., Houston, Tex., 
Rep. F. V. Long, Pres. 


Walker Process Equipment, Inc., 
Aurora, Ill., Rep. J. D. Walker, 
Pres 

Wallace & Tiernan Co., 
Main St., Belleville 9, N. J., Rep 
T. T. Quigley. 

Warren Foundry & ot, a 
55 Liberty St., New York 5 
Rep Frank Marold. 

Wastes Engineering, 305 E. 45th 
St., New York 17, N. Y., Rep. 
Karl M. Mann. 

Water & Sewage Works, 185 N. 
Wabash Ave., Chicago 1, Ml., Rep. 
E. S. Gillette. 

Western City Magazine, 440 Stat- 
ler Bidg., Los Angeles 17, Calif., 
Rep. Winston R. Updegraff. 

Western Machinery Co., 760 Fol- 
som St., San Francisco 7, Calif., 
Rep. Wm. H. Newton. 

Westinghouse Electric Corp., P. 
O. Box 146, Pittsburgh 30, Pa., 
Rep. J. D. Witherspoon. 

W-K-M Mfg. Co., Inc., Div. of 
ACF Industries, Inc., P. O. Box 
2117, Houston 1, Tex., Rep. Wil- 
liam A. Gormley. 

Wood, R. D., Co., Public Ledger 
Bldg., Independence Square, Phila- 
delphia 5, Pa., Rep. T. W. Wood. 

w oy og Corp., “hate N. 

, Rep. C. K. Hood, Vice-Pres. 


Ine., 25 


Yeomans Brothers Co., 1999 N. 
Ruby St., Melrose Park, Ill., Rep 
Charles Yeomans, Pres. 





SUPPLEMENTAL MEMBERSHIP DIRECTORY * 


Aberley, 


Richard 
& ¢ we 


San | 


Abernethy, P. 
ethy & Scot 
(N.C.) 

Acree, Cecil G., 
Sanders I 1 
N e, 1 

Adams, Cecil V., 

} ( 

Adams, Charles E., 
St. Regis Paper Co., 

1591, I a. Fla. (F 

Adams, Howard J., City f ner., 

Eng. & I y I 

ig., Ott 


Adams, R. B., 
Smelting Ce 
Cuyahoga Fa 

Adams, Walter F., 

134 Mend Ave., 


( if ( 


Addison, Arthur, Sales Er 


Water Works 5 


Akin, Frank, 
( aii 
Albert, Paul 


Qt Ar Arbor Mi h 
William C., Citys 
( hing, Okla. (Okla 


Mgr., Water & 


Albright, 
Box 7 
Alcock, 


Harry S&., 
Corn F 


Brook. 34 Re 
New ur in 
Alexander, George O., 
oniu & Chem. | 
Alexander, Lawrence 
Western Ind Lal 
1 rd onl | nant 


( ( 
Alexander, R. D., 
Alexander, Robert, Put 

Es Cent Dept f He 


W. 90th St., 
N.J 

Allan, William, Owner, 
Allan Eng. ( 7 


New Y rk 


Milwaukee 2, W 

Allen, G. W. “Bud”, Sales, 
Schier Cher Co., 809 
N. Nashville, Tenn 

Allen, L. D., 
Dept v 


J { 


DearS 
Allison, 
i t lis 21, M 
Anderson, Albert H., 
I Pit., City H 

lov 
Anderson, 
(nr New 


Anderson, 


I 


] 


Anderson, H 
Engr., USI 
I i . 
Anderson, M. L., 
i I 
Anderson, P. I 
Or r \ 
I f Pac 
Anderson, Robert R., >ons 
W. Va. (W. Va 
Anderson, William Redmond, 
Sar Bur. of Sar Er 


Andrews, A. I., 
& Tier Ir 5 
| wn, P 
Andrews, James R., Pr 
A | r Ir 12 
Andrus, Harry J., 
Dist 


Angelo, Lewis, 
~ 631 N. E. 4 
W N. W 
Applegate, W. Stanle 
age Trt t 12 Unior 
f \ N J 
Arabie, Edward, Rt 
Arch, Vincent J., Sewage 
B A xe 


Mich. (Micl 


Armbruster, V., 


Armstrong, George, JdJr., 
oO herry St 
Armstrong, Maurice, ( 
( G Armstr 

iy r, Ort., Car 
Armstrong, Thomas F. 
Engr te Stream Sar 

t ] Rd., 


of THIs 
mber 31, 


iresses oO 


srs during 


Arnold, Roy E., 
San. Dist., Rt 
dale, Ala. (Ala 

Array, Robert E., 
ball, Nebr. (Nebr 


‘ity Engr., Kim- 


Water 
(Ga.) 


Arrington, J. 8S., Supt., 
Wks., Douglasville, Ga. 
Arvold, William V., Jr., 
Dir., Wausau Paper Mills Co 
kaw, W Cen. St.) 
Ashley, Betty D., Opr., Sewage Trt 
Pit 5 N. E. 16th Terr., Pom 
pano Beach, Fla. (Fla.) 


Te h 
Br 


Atlas Mineral Products Co., Att 
Donald |} Deakin, Asst. to Gen 
les Mgr., Mertztown, Pa. (Pa.) 
Aubel, V. W., Jr., see Solvay Proc- 
ess Di Allied Chem. & Dye Corp 
Aubin, Herve, City Engr., 71 Royal 
Ave., Giffard re. 5, Can. (Can.) 
Auffant, E. J., San. Engr., L. G 
tice Con Engr., R. F. D. 2, 
kskill, N. Y. (N.Y.) 
William W., Vice-Pres., 
ntgomery, Cons. Engr., 
St., Pasadena, Calif 


Pee 
Aultman, 
Mor 
535 E. Walnut 
(Calif 
Aumiller, Alfred H., 
Bor f ewistown, 
Ave., Milroy, Pa 


Shift Opr 
Washingtor 
ive., (Pa.) 

Austin, Dwight, Supt., Sewage Trt 
t Cit fall, Spencer, Iowa 
Iowa 

Ayearst, William J. C., Cons. Civ 

Engr 1 Grand Ave., London, 
Ont Car Can.) 


ngr., Gr 


Baagoe-Larsen, Gosta, E 
nagatar Sweden (Swe 


b, Alvesta, 

Badrena, Jr., Pres., 
Badrena rez, Inc., Box 596, 
Hato Rey, R. (P.R.) 

Baker, Charles L., Civ. Engr., W 
K. Dickson & Co., Inc., 4044 S 
Tryon St., Charlotte, N. C. (N.C.) 

Baker, James C., Mer., Harris C 
Water C&I Di 20, 4020 Banner 
D Houston 15, Tex. (Tex.) 

Baker, Michael, Jr., Pres., Michae 

Box 111, Roche 


Fernando, 


& Pe 
Pp 


Baker, Noah, Opr., Sewage r 
Pit City Hall, Carroll, Iowa 
Iowa 

Baker, Wayne H., Refreshnaire 
Sales & Service, 429 S. Western 

Ave., Los Angeles 5, Calif. (Calif.) 

Balch, 
Waste 
Div 


George E 


Chem., Ind 
Development 


[ Sect., Barrett 
, Allied Chemical & Dye Corp 
Quiet Rd., Levittown, Pa. (Pa.) 





SUPPLEMENTAL 


Civ. 
Min- 


Jr., 


Ave., S 


Bambenek, 
Eng 
neal 4 n. (Cen. St.) 
Baran, Carl J. »s Engr., Moore 
P ict ( 22750 Woodward 
Ave., Detr , Mich. (Mich.) 
Barletta, John R., Sales Engr., E. 
Ander Co., 14 Smith St., De- 
Mich. (Mich.) 
Benard F., 
f Pub. Wk 
ga, Tenn 
M., 


City Engr., 
City Hall, 
(Ky.-Tenn.) 
Engr., Dakota 
Valley 


Barnes, 
Dept 
Barnes, P. 

g. & r 
N. Dak 
Baron, George 
D I I 
H 


Baron, Karl 


r Supply & Sewage 

t.. B. P 

t % N. Eng.) 

Barth, T. a 
Anpleton St 


M., Hart- 


Engr., 


Houston 


Batchelder, Ruben, 


Supt., Sewage 
Bozeman, M 


nt. (Mont 
Boro of Mt 
Ave Mt. 


Ollie, Opr., 
4 Lincoln 

N. J. (N.J.) 

Batty, Ronald D., Supt., 
D Pit 3 


Batchelor, 


Sewage & 
t Morris St., 

y, I Cen. St 

Bauman, Ben, San. Engr., 
Mict : ot ndianapolis, 


1330 W. 
Ind. 


ner, J. C., Chief Chem., 


Baumegart 
( Macon, Ga. 


1 Kraft 
{ 


Bayliss, Engr., 
I r 27 Cres- 


N. Y. 


John Y., Sales 

I nsey ( , Inc., 

ent Dr N Tonawanda, 

N.Y 

Beach, Glenn A., 
( | Ordinance 


Ave., 


Jr., Trt. Pit 
resting Sta., 
Ridgecrest, 
Beacham, J. ., City I 

At r Wk P 


ner. & Supt., 
QO. Box 389, 
( 
Bean, John L., Gundersen 
( iction Co., Old Mill 
farvard, Mass. (N. Eng.) 
Beatty, Fred K., Engr., Black 
& \ or 4706 Broad 
(Kans.) 
-» Asst. Opr., 
tow N. J 


Kar City, 


Beaulieu, Adelard 
ate OF. Sihal 
NT 
Becher, Archie E., , Becher 
I e Engrs., Inc., 1109 Prospect 
, Wau , Wis. (Cen. St.) 
Archie E., » San. Engr., 
> Pr Ave., Wau- 


Becher, 
USPHS, 11 
Wis. (Cer 
Beck, Floyd, ( iT Sewer Dept., 
I ter, Ne Nebr.) 
R. W., Chief Engr., R. W. 


Beck, 
seck & soc., Box 471, Columbus, 


I 


Supvr., Electro- 
al- Mogul-Bower 
377, Ann Arbor, 


Beebe, Archie L., 
Pit., P. O. Box 


xf af 


Opr 


, Sewage Trt. 
Cheboygan, 


Austin H., I 
div 12800 Oaklan 
(Mich.) 


Ch Corp., 


Beebe, ‘ 
I i, Detroit 


Mint 


Beges, Charles A., Johns-Manville 
P. O. Box 2497, Jacksonville 

Fla. (Fla.) 
Harry L., Supt. of Util., 
ig., Portland, Ind. (Cen. | 


Behmer, 


MEMBERSHIP 


Beindorf, James Lee, Civ 
R. D. Carter Eng., Inc., 1530 20tI 
St., Vero Beach, Fla. (Fla.) 

Bell, Phillip A., Sales 
neth Ander Co., 2 
Rd., Birmingham, Mich 

Ronald, 
ks Coy, 


mocto, 


Bemrose, 
“ech., 8 
Gagetown, 
(Can.) 

Benchoff, Charles 
Sewers, P. O. Box ‘ 
Pa. (Pa.) 

Bender, Arthur 
amoni Pub. Util., 
(lowa) 


oewage 
R.{ 


Or N. B. 


Donald 


Jre. State 


Benson, 
ngr., 
N Fenwick, 
(Pac. N. W.) 
Benson, J. W. L., 
Chatham Mfg. 
rc 


Berger, Manfred, Sr. Pub 
ngr., Dept. of Hea 
Winding Way, Yardville 
iJ.) 


Health 
State th, 


Hugo 


Berggren, 
% Sewer 


Vater & 
Nebr. (Nebr.) 

Berkel, Gustave, Sewage ( 
216 Pine St 


) 


Dept . 


° reeport, 
Berry, H. 
Dept., 
(Ky.-Tenn.) 
Berry, Howard, Gen. Su 
Water & Elec. Co 
(Mo.) 
Albert E., USPHS, 
Havre, Mont M 


(vi 
Pres.-T 


Frank, Gen 


St., Et 


Mgr., Util 
wah, Tenn. 


9th 


Mo 
Bertram, 
Second Ave., 
Joseph, 
1 Products Inc., 
Ave., West Hartfor 


Eng.) 


Bertram, 


Mer 
2 Ridgew 
Glen Ellyn, Ill. (Cen. St.) 
Betts, Clifford A., dr., 
Engr., Betts Eng. Co., 514 Looke 
t., Chattanooga 3, Tenn ‘ 
Tenn.) 
Biagi, Joseph, Cons 
horn, Wis., 


Bessert, John E., 


Co 


(Cen, St.) 


Bierweiler, Robert 
Coleman Bros p., 32 
St., Needham, Mass. (N. Ez 

Biglane, K. E., Chf., Stream n 

1 Comm., P. O. Box 9055, Univ 
Sta., Baton Rouge, La. (Tex.) 

Billings, Carl H., Civ. Eng. Dept., 
Va. Polytechnic Inst., 1024 Thomp 
son Circle, Charleston 2, W. Va 
(Tex.) 

Billings, R. M., 

{gr., Kimberly 


St 


Corp 


Asst. to Chi 
Clark Cor 

Commercial Neenal 
(Cen. St.) 

Birkfeld, Ernest O., Supt., 
Wks., 3 Broad St., Hamilt 
(N.Y.) 

Birner, Richard Edward, Ur 
grad. Stud., Univ. of Wi 3 
9th St., Milwaukee, Wis 

Biro, Joseph E., Engr., Joseph 
Biro & ssoc., 500 Bu 
Easton, Pa. (Pa.) 

Bisbal, Miguel A. Rivera, 
Engr., Box 2832, San Juan, 
(P.R.) 

Bishop, Frank, 

City Sewer Dist., 
Mi ) Seattle 


‘ (Cen 


SnKI 


Mun 


e., 


N. W.) 
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Sewage Plant, 


Bishop, Harry, Opr., 
it St., Saline, Mich 


Detr 
Mich.) 

Bishop, William J 
Health 
Okla.) 

Blackman, Walter T., Jr., Opr., 
Knoxville Sewage Disp. System, 

2015 Neyland Dr., Knoxville, 

nn. (Ky.-Tenn.) 

Blair, Jack W., Cons. Engr., Settle 
Engrs sox 1047, Charleston, 
Ww. Va. CW. Va) 

Biankenship, William, Sale 
Johns-Manville Corp., 
Terminal Bidg., Charleston, W 
(W. Va.) 

Blanton, James S., 

ir Force Base, ill 
Murfreesboro, Tenn. (Ky.-Tenn.) 

Blattler, Paul X., Cons. Engr., 125 

Bala Rd., Colwick, Merchanty 


. Healt 


Dept., artlesville, 


h Officer, 
Okla 


zrs., Inc., 
Sales 


Opr., Sewart 
eaf Ave., 


Bala Rd., 
N. J. (N.J.) 
Blosser, Russell O., Grad 
Purdue Univ., Civ. Eng 
Lafayette, Ind. (C 
Boehmer, A. D., Sales Engr., 
ert F. McGivern & Assoc 
( Dr., Lakewood 


Stud., 
Dept., W 

en. St.) 

Rob- 

11820 

ter Ohio 

San 


Mile 


perv 


Boening, W. L., 
\ Rd., 


Co., 19424 a 
Detroit 19, Mich. (« 
John T., Asst. to 
Hercules Powder Co., 
f Arsenal, 739 Newbern 

Pulaski, Va. (Va.) 
Bolton, William M., City Engr., 
Bur. of Eng., Hall of Records, 200 
New Haven 10, Conn 


A.A.A 
Eight 
an.) 
Wks 
Rad- 


Rd., 


Bolen, 
} , 


Bonnet, We. 
Corp., Parkersburg, 


Va.) 


American Viscose 
W. Va. (W 


Boone County 
R. F. Wesner 
W. Va 

Booth, 


Coal Corp., 
, Gen. Mgr., Sharples, 
(W. Va.) 

Edward J., City Engr., 
N. Dak. (N. Dak.) 
Booth, Robert Lee, Chem., U. § 

, i Pine 


ib. Health rvice, 9958 
hurst, Detroit, Mich. ( Mich.) 

Booz, Louis P., Cons 
Madison Ave., Perth 
N.J.) 

Borgstrom, Georg, 


ye 


Engr., 
Amboy, N. 


Goteborg Sweden 


Botes, L 


©. F.5..5 


P. O. Box 92, Welkom, 
uth Africa (ISP) 

Supt., South Bend 
, 3113 Riverside 
Ind. (Cen. St.) 
Meus, Opr., , La 
(La.) 


Bourdon, Louis, 

Sewage Trt ‘It 
Dr., South Bend, 
Bourque, 


ett a 


Box 2 


Bourret, Jean-Paul, City Engr., 33 
St. Laurent St., Levis, Que., Can 
Can.) 

Bowser, Reginald B., Maintenance 
Div., Dir. of Wks., Army Head 
quarters, Ottawa, Ont., Can. (Can.) 

Boyer, Floyd H., P. O. Box 1751, 
Denver, Colo. (Rky. Mtn.) 

Brackney, Douglas H., San. Engr., 
Ind. State Bd. of Health, 10 Bar- 
bara Ct., Indianapolis 24, Ind. 
(Cen. St.) 

Bradac, Charles J., 
J. S. Stee 
Eastgate 
Pa. (Pa.) 

Bradakis, Henry L., Engr., Clyde 
E. Williams & Assoc., 425 Chestnut 
St., Dowagiac, Mich. (Mich.) 


; Asst. Tech., 
Corp., 56 Foxboro Dr., 
Manor, R. D. 1, Pitcairn, 
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Bradley, E. D., Sales Engr., Tur- 
3060 Bailey Ave., 


bine Equip. Co., 
Buffalo 15, N. Y. (N.Y.) 

Brentar, Frank J., Pit. Opr., 20251 
Priday Ave., Euclid, Ohio (Ohio) 

Brice, L. 8., Jr., Dist. Sales Mgr 
- I-F Industries, Inc., 

Albany, N. Y. (N.Y 

Beldgetera, Kenneth L., 
Coll lege of Eng., 221 N 
Iowa City, Iowa (Iowa) 

Briscoe, J. T., Si wot. , Water, 
& Gas Comm., Monroe, Ga 

Brook, Fred, Rt. 2, ‘he Center, 
Mich. ( Mich.) 

Brown, Elvett, Opr., 
Pit., P. O. Box 369, Quincy, 
Pac. N. W.) 

Brown, George W., Boro Supt., 
200 High St., New Wilmington, Pa 
(Pa.) 

Brown, J. O’C., Pit g Petro 
Tex Chemical Corp., O. Box 
2548, Houston 1, Tex. (Tex.) 

Brown, W. F., San., DeKalb Co 
Health Dept., Decatur, Ga. (Ga.) 

Browning, Harry A., Dir. of Pub 
Wks., East Main St., Grass Valley, 
Calif. (Calif.) 

Kenneth, Civ 

Downey, 


Light 
(Ga.) 


Wash 


Engr., 
Calif 


Brunner, 
8339 E. Second St., 


Calif.) 

Bryant, George T., Johns Hopkins 
Univ., 508 Ames Hall, Baltimore 
18, Md. (Md.-Del.) 

Buehler, J. Marshall, Water Tech., 
Nekoosa Edwards Paper Co., Port 
Edwards, Wis. (Cen. St.) 

Burke, George E., Supt., Pub 
Wks., 1 Longview Terrace, Morris 
town, N. J. (N.J.) 

Burns, John T., Sales Engr., Johns 
Manville Corp., 22 E. 40th St., 
New York, N. Y. (N.Y.) 

Burris, Harvey B., Opr., Sewer 
Pit Elm St., Stroudsburg, Pa 

Burris, N. J., Dist. 
State Bd. of Health, 929 Sunset 
Dr., Lawrence, Kans. (Kans.) 

Burry, James C., Engr., James F 
MacLaren Assoc., 184 Glen Rd., 
Toronto 5, Ont., Can. (Can.) 

Burton, Franklin L., c/o Metcalf 
& Ed ys 1300 Statler Bldg., Boston 

Ma N. Eng.) 

Burton, Roy, San 
Garvey Ave., West 
Calif 

Bush, 


Engr., Kans. 


1444 W 
Calif 


Insp., 
Covina, 


Howard, Op Sewage Trt 

It., 301 Giddings BL, St. Louis, 
Mich. ( Mich.) 

Bush, J. M., Dist. Mgr., Fischer & 
Porter Co., 961 Ursula St., Aurora, 

Rky. Mtn.) 

Butler, Notley J., Mng. 
W. Douglas St., J 
Cen. St 

Byars, Ralph, Water & Sewage Wks 
Supt., Hillsboro, N. Dak. (N 
Dak.) 

Byrd, J. F., see Pre 
Co 


Supt., 814 
acksonville, I)! 


xcter & Gamble 


Cadwell, Gerald M., Sr. Civ. Eng 
Asst., Los Angeles Co. Engrs., 215 
E. Starbird Dr., Monterey Park, 
alif. ( Calif.) 
Cahan, Nissen N., Field Engr., 
Infilco Inc., 1482 W. Terrace Cir- 
le, W. Englewood, N. J. (N.Y.) 


Alfred L., Commr., 
(Nebr.) 


Caley, Sewer 


Dept., Alma, Nebr 


SEWAGE 
( alkins, 
‘allejas, 


11 bs Pear! ‘amacho G., 


Stud., 
Linn St., 
‘ampbell, J. L., 
Sewage Trt. | 


‘anonico, 


‘araway, 


‘arney, 


tesa, Cc 


‘harest, P. T 


AND LNDUSTRIAL 


Gerald P., Opr., Sewage 

“rt South Silver St 
Centralia, Wash (Pac. N. W.) 

Peter, Metcalf & Eddy, 

1300 Statler ldg Boston 16, 


Mass. (N 


Francisco, 
ungr., Carrera 5 No. 22 

Solombia, S. A. (Cen. St.) 
bee a Floyd R., Chf. Chem., 
W. Va. Pulp & Paper Co., Tyrone, 
Pa. (Pa.) 
Supt., 
Sewage Purif. Wks., 7 
Ayr, Scotland (ISP) 
ampbell Robert, 
bell Foundry Co., 800 
Harrison, N. J. (N.J.) 
Stephen, see 


Hamilton 
ller Rd., 


Coal Co 
aratini, Luis F., Mech 
Wallace & Tiernan, Inc 
Box 2184, San Juan, P 
LeRoy 8., Sur 
Irt. Pit., 718 Clint 

21, Iowa (Iowa) 
arbaugh, H. Clark, Magruder 
Ave., Catonsville 28, Md Md.- 
Del.) 
ardox Corp., Att James E 
Shaughnessy, Supt., Cabin Creek, 
W. Va. (W. Va.) 
ardwell, R. M., Mgr., North Wa 
Water Supply Dist., 2618 N. 20tI 
St., Waco, Tex. (Tex.) 
Walter H., Clearwater 


arlson, 
i Clearwater, S. C 


‘arlson, W. E., see Whiting-Plover 


Paper Co 
Paul C., Asst. Pit 
Dixie _ erizing Co., 
lenr Ky.-Tenn.) 
F., Ind. Cons., P 
Box 87, Allentown, Pa. (Pa.) 
Walter, Metal! 
public Steel Corp., 

ig., Cleveland 1, Ohio 

William H., Jr., 

f Pub. Health Eng., 

nbia Health Dept., 

D. C. (Fed.) 
assidy, James E., |} 
Y. Dept. of Pub. Wks., 
Allen St., Albany 8, N. Y 
astell, Harold P., Plt 
Hickory Lane, Levittown, 
Mie.) 


Engr., 
Lupton City, 


arroll, 
gy 


ates, Reuben, 
I'rt. Pit., Bd 

Box 450, Paris, 
erny, R. A., 

Co 


Chief Opr., Sewage 
of Pub. Util., P. O 
Tenn. (Ky.-Tenn.) 
see H. K. Fergusor 
hallas, J., Tech. Supt., American 
} joard Co., Filer City, Mich 
handler, William F., Jr., Opr 
Ch Jefferson Co., Box 732, Rt 
: 1 ham, Ala. (Ala.) 
ha yman, L. O., Pres., L. O. Chap 
man Co., Inc., P. O. Box 6082, 
Charl 7, N. C. (N.C.) 
+, Sales Mar., 
Fischer & Pr 
(Pa.) 


Cons 


Water & 
Wastes Div., rter Ci 
Hatboro, Pa 
hase, W. J., Engr., Hill & 
I 


Seattle 


ngman, 2914 Queen Ave., 
22, Wash. (Pac. N. W.) 
hilders, Loyce, Mer., Water & 
Sewer System, 114 E. Arch St., 
Searcy, Ark. (Ark.) 

hin, Carl, Chem., Omaha Sewage 
Pit., 802 N. 19th St., Omaha, Nebr 
Nebr.) 


WASTES 


March, 1957 


Chow, Edward H., Sr. San. Chem., 
E. Bay Mun. Util. Dist., P. O. Box 
4616, Oakland 23, Calif. (Calif.) 

Christensen, A., Supt., Lake Arrow 
head San. Dist., Box 163, Lake 
Arrowhead, Calif. (Calif.) 

Clark, John N., Asst. Engr., Mis 
sion Twp. Main ‘Sewer Dist. 1, 6915 
Johnson Dr., Mission, Kans. ( Kans.) 

Cleasby, John L., Instr. in Eng., 
Iowa State College, 215 Eng. An 
nex, Ames, Iowa (Iowa) 

Clemens, J. W., Pub. Health Engr., 
State Dept. of Health, 324 59th St., 
Des Moines, Iowa (Iowa) 

Cleveland, T. William, Jr., Asst 
Opr., Sewage Trt. Plt., 17 Crest 
View Hill Rd., Livingston, N. J 
(N.J.) 

Coan, J. E., 
Sewage & Ind 
> t.. NW. 

Md.-Del.) 

Coates Board & Carton Co., Att 
S. L. Neidorf, Stroudsburg, Pa 
(Pa.) 

Coates, William V., Vice-Pres., 
Dale & Rankin, Inc., Rt. 10, Han 
over, N. J. (N.J.) 

Cochran, A. G., 
Concrete Pipe 
Chatfield Rd., 
(Ohio) 


Bookkeeper, Fed. of 
Wastes Assn., 1920 
Washington, D 


Mng. Dir., Ohio 
Mfrs. Assn., 1830 
Columbus, Ohi 


Henard O., Opr., Sewage 
5 Lewisburg, Tenn (Ky 


Cochran, 
Disp. Pit 
Tenn 

Cockburn, Donald H., Herbert I 
Coons & Assoc., Ltd., 194 Bloor St 
W., Toronto, Ont., Can. (Can.) 

Coffey, Philip J., Supvr., Hyd 
Eng., Calif. Div. of Water Re- 
sources, 3511 La Harba Way, Sac 
ramento 21, Calif. (Calif.) 

Cogan, Carroll F., Sales Engr., An- 
driot-Davidson Cc o.., Inc., 423 Starks 
sidg., Louisville, Ky. (Ky.-Tenn.) 

Cole, Henry M., San. Engr., State 
Dept. of Health, Dist. Health Of 
fice 6, 113 North “B” St., Poplar 
Bluff, Mo. (S. Dak.) 

Cole, Richard F., Chf. Engr., New 
port Ind., Inc., Box 911, Pensacola, 

Fla.) 

Compass Coal Co., Att: Stey 
Canor Pres., P. O. Box 4 
Clark her g, W. Va. (W. Va.) 

Compton, V. C., Celanese Corp 
America, P. O. Box 1000, Narrows 
Va. (Va.) 

Concrete Pipe Assn. of Mich., 
Ine., Att: H. M. Hultquist, Mer 
Dita Fs @ sox 2052, Livonia, 
Mich. ( Mich.) 

Conlon, John F., 
Chem. Co., P. O 
City, Tex. (Tex.) 

Connell, George H., Chf 
The Bank of California, N > 
California St., San Francisco 
Calif. (Calif.) 

James W., Asst. Pit 

fetro. Sewage Trt. Pit., 19 
Quincy 69, Mass. (N 


Carbide & Carbon 
Box 471, Texa 


Connell, 
M 


Sewage Wks 
Queen St., Littles 


Conover, Guy L., 
Opr., OS N. 
town, Pa. (Pa.) 

J., San. Engr. & Plumbing 
o A. Scull & Son, Ltd., G 

16 London St., Port of 
Spair * rinided, B. W. I. (IPHE ) 

Cook, G. W., Asst. Chem., Birming 
ham Drainage Bd., 351 Kings Rd., 
gy anding, Birmingham 22c, 
Eng. (ISP) 


Conway, 
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Cooper, A. C., § Engr., Internat. | Curtis, Robert E., Cons. Engr., R. | Delaney, Ralph W., Cons. Engr., 
Pacif almon Fisheries Comm., K. Kilborn & Assoc., 36 Park Lawn Box 1088, Ada, Okla. (Okla.) 
Dominion , New Westminster, Rd., Toronto 14, Ont., Can. (Can.) Delany, J. E., Serv. Engr., Cannel- 
b. | an ac. N. W.) Cushman, James R., Staff Engr., ton Sewer Pipe Co., Cannelton, 
ornell, Arden, Supt., Public Wks., The Upson Co., 1821 W Grand Ind. (Ky.-Tenn.) 

Cen. St.) Ave., Kalamazoo, Mich. ( Mich.) Dellisanti, D. A., Lab. Tech., Sew- 

American \ se Corp., | Cygan, Paul, Supt., Erie Sewage age Trt. Pit., 702 W. 18th St., Lo- 

Va.) Trt. Pit., Erie, Pa. ( Pa.) rain, Ohio (Ohio) 
Cons. Engr., C Delos, John S., Sr. Proc. Engr., 
Craig St., W., | Dahl, Osear A., Boro Megr., Mun Ternstedt Div., General Motors 
an. (Can.) Bldg., Ellwood City, Pa. (Pa.) Corp., 2937 Begole, Flint, Mich. 
otte rell, Je rry L., pas San. | Dale, F. W., Trade Effluent Engr., Mich.) 
[ 14 1 , Idaho Falls, Idaho Vauxt all Motors Ltd., High Dembitz, A. Edward, Util. Engr., 

Pac. N. W.) Knoll,” 256 High Town Rd., Lu Singmaster & Breyer, 36 Riverside 

ottrell, Gerard . San. Engr., ton, Beds., Eng. (IPHE) Dr., New York 23, N. Y. (N.Y.) 

Giffels & Vallet Inc., 15842 | pamon, John P., Civ. Engr., Da Derr, W. C., Water Supt., City, 

Ave., Detroit 23, Mich. mon & Foster, Logan Lane, Wa Hunter, Okla. (Okla.) 

lingford, Pa. (Pa.) Desiderati, Paul, Opr., Sewage Trt 
Danchi, George, Chf. Chem., Ham- Wks., 611 Lincoln St., Milton, Pa 

mond San. Dist., 4623 Tyler St., Pa.) 

Gary, Ind. (Cen. St.) DeSpain, I. M., QM., USMCTC, 
. Danville San. Dist., Bd. of Tru Box 687, Yucca Valley, Calif 
our haine, Cletus, San. Engr., tees, Att: Howard F. Koehn, Pres., Calif.) 

Mich. Dept ‘ Health, 1308 Fla- P. O. Box 724, Danville, Ill > Deubner, H. C., Chf. Opr., Sewage 

ngo Ave., Haslett, Mich. (Mich.) St Trt. Pit., 1928 Ave. M, Galveston, 
ourtaulds, Ltd., Red Scar Wks., | panville San. Dist., Bd of rus Tex. (Tex.) 

Preston, Lancs., Eng. (ISP) tees, Att: Kenneth R. ei “lerk, DeWitt, F. A., Vice-Pres., Mich 

ourtney, Myron R., Asst. Engr., P. O. Box 724, Danv , Ill Pn Hydrant & Valve Mfg. Co., 16206 
Albright ri Inc., 3 Penn Cen- St.) Five Points, Detroit 19, Mich 
I Aza, iladelphia 2, Pa. (Pa.) | paugherty, Carl A., Cons. Engr., (Mich.) 

oventry, Leonard, Sa 2ngr. & P. O. Drawer 158, Melbourne, Fla Diamond Alkali Co., Att: Wm. R 

Che 3113 Riverside , South (Fla.) Taylor, Union 

I i, Ind. (Cen. St 


oughiin, Devté J., Asst. Prod. 
Mer., Line Material Co., 7713 W. 
Grantosa Dr., Mi waukee 16, Wis 


Cen. St.) 


Commerce Bldg., 
i Davel, Reuben A., Partner, Davel Cleveland 14, Ohio (Ohio) 
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CONSTITUTION AND BYLAWS 


FEDERATION OF SEWAGE AND INDUSTRIAL 
WASTES ASSOCIATIONS 


Adopted January 15, 1941. As amended to October 7, 1956. 


CONSTITUTION 


ARTICLE I. Name 


rhe name of this organization shall be the Federation of Sewage and Industrial 
Associations, hereinafter designated as the Federation. 


ARTICLE II. Objectives 


The objectives of this Federation shall be: The advancement of fundamental and 
practical knowledge concerning the nature, collection, treatment and disposal of sewage 
ind industrial wastes; the design, construction, operation and management of sewer 
systems and treatment works; the study, promotion and encouragement of improved 
sanitation of waterways; the correlation and strengthening of regional and state sewage 
and industrial wastes associations or conferences within or without the United States of 
America; the publication of a journal; and other relevant activities. 


ARTICLE III. Membership 


The membership of the Federation shall consist of regional or state associations or 
conferences, either within or without the territory of the United States of America, 
hereinafter designated as Member Associations, whose objectives and constitutions are in 
harmony with the purposes of this Federation, and of individuals or corporations as 
specified in the Bylaws, subject to the conditions and limitations prescribed in the Con- 
stitution and Bylaws of the Federation. 


ARTICLE IV. Organization 


Srorion 1. The affairs of the Federation shall be conducted by a Board of Control 
hereinafter designated as the Board) under such rules as the Board may determine, 
subject to the specifie conditions of this Constitution and Bylaws. 


Sreorion 2. The officers of the Federation shall be a President, a Vice-President, a 


Secretary, and a Treasurer. 
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2. One Director on the Board of Control to represent each Member As 

hall be elected by each Member Association. (One additional Director is to be 

ted by each Member Association which has maintained a total Active plus Corporate 

nbership of 500 or more, for the preceding three successive years ending on Sep 

ber 30. Each Director so elected shall be an Active Member of the respective Mem 
\ssociation and in good standing at the time of his election. 

In the ease of any Director, representing a Member Association, retiring for any 

ise before his term is completed, or who fails to remain in 


1 in good standing in his 
nber Association, the governing board of the Member Association shall designate 


successor, who shall serve for the unexpired portion of his term. 


ARTICLE VI 


ccept as specifically mentioned herein, this Constitution shall take effect im 


upon its adoption by the Board of Control 


ARTICLE VII. Amendments 


\mendments to this Constitution may be made by a two-thirds vote of the total 
embership of the Board present or represented by proxy, notice of the proposed amend 

t hav ng been riven to each member ot the sJoard and to the Seeretary of each 
Member Association not less than sixty days in advance of the meeting, at which the 
iid amendments are to be voted upon. 


BYLAWS 


ARTICLE I. Member Associations 


ion 1. Any regional or state association or conference, or other organization 
objectives and constitution are in harmony with those of the Federation, may be 
membership in the Federation by a majority vote of the Board; provided, that 
titution of the applicant association or conference has been examined and 
ied by the Board as being in accord with Article III of the Constitution of this 
Federation; and provided further, that certification shall be made by the association 
seeking admission to membership that the Constitution and Bylaws of the Federation 
ire accepted by it. 


+i 
el 


) 


Section 2. Any Member Association may withdraw from the Federation at the 
nd of any fiseal year by giving three months’ notice of such intention, provided that 
he dues of such Member Association in the Federation are fully paid up to time of 


> 


3. Any Member Association may be excluded from this Federation, at the 
f the Board, for non-payment of dues, as hereinafter provided, or for any 
n its constitution that may bring it into conflict with the Constitution or Bylaws 

the Federation. 


Section 4. Any change in the existing constitution or bylaws of a Member As 
sociation shall be reported in full to the Secretary of the Federation within thirty days 
after its adoption by said Member Association. 


ARTICLE II. Classification of Members 


Section 1. Membership of the Federation shall be composed of Member Associa 
tions, Honorary Members, Associate Members and Sustaining Members. Membership 
n the Member Associations shall consist of Active Members and Corporate Members 
only. 
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An Active Member all he a supe rintendent, manager. operator, or 


employee of a sewage or industrial wastes ‘m or treatment works; a professional 


engineer; a chemist, bacteriologist qualified person professionally en 


gaged or interested in the advance ! ( knowledge ‘lating to the lisposal or treat 


ment of sewage and industrial wastes or Improved sanitation of waterways. 

SECTION 3. A Corporate Member shall be a Sewerage Board, Department or Com 
mission; Sanitary District; Department of Publie Works handling sewerage; Industrial 
Corporation; National, State, District or Municipal Board or Department of Health; or 


other body, corporation r orgat t1o1 va” ( nterested in at least one of the 


stated objectives of the Federat on, nd s titled to one representative whose 


shall appear on the roll of members a ho shi have all the rights and privileges 

an Active Member. This repres convenience and 

pleasure of the Corporate Member on t tice to the , a if the Member 
Association to which the (¢ orporate 

1. An Honorary Member shall } 1 pers f owledged eminence in 


one or more fields of activity within the I 


3 f the Federation. 
Member Ssoecl ya special committee 
appointed by the Board but e: ected only by vorable secret ballot vote of the 
Board. Two negative votes shall exclude. No election to Honorary Membership shall 
be made which would cause the tot: umber of Honorary Members to exceed a ratio of 
one Honorary Member to every ! ctive Members. Not more than two Honorary 


Candidates may be nominated by 


Members shall be elected in am dar year. Honorary Members shall be elected for 


shall pay no duc s, and shal 


without cost, all the publieations of the Federa 
» distributed to its men 
SECTION 5. An Associate Member shall be a person, firm, or corporation engaged 


> manufacturing or furnishing of supplies, materials, or equipment for the construe 
operation or maintenance of wage aa istrial waste facilities, and shall be 
affirmative vote of a majority of the Board after consideration of written ap 


made to the Seer { 


A Sustaining ber shall | nad lora corporation interested 


n the general objectives of th 


ARTICLE III. Dues 
Section 1. The status and dues o ie different classes of members established by 
lember Associati , as applied to their members, shall be as determined by the 
Association. 


Member the annual dues shall be Five Dollars, 
ce by the Member Associations to the Secretary 


te Member the annual dues shall be Ten Dol 


Secretary of the Federation by February 1 of 


y ‘h Associate Member the an 
nual dues sh: as determined by the Board, payable to the 
Secretary of the Federation by February 1 of each year. 

d) Corporate embers, Sustaining Members, or Associate Members 
whose dues remain unpaid on March 1 of any year may be 
dropped | ! embersh p on action ot the Executive Committee. 
The dues for Member Associations outside the United States of 

‘ 1] 


America and it erritorial possessions shall be greater than the 


amounts hereinbefore specified by an amount to be fixed annually 
by the Board a PQUIN ilent to the added cost for mailing the 
Journal to such associations as compared with the average cost 


for mailing to members residing within these limits. 





CONSTITUTION AND BYLAWS 


(f) Active Members, paying full dues, and Corporate Members of 
Member Associations, and Associate and Sustaining Members of 
the Federation, in good standing, shall be entitled to one copy 
each of all publications that are distributed by the Federation to 
its members. 


3. The fiscal year of the Federation shall begin on January 1, and annual 
be collectible on that date and shall have been paid before February 1. If 
of any Member Association shall not have been paid by February 1, fifteen 
tice of the dues in arrears shall be given to that association, after which time, if 
the dues remain unpaid, that association may be dropped from the rolls of the Federation 
on action by the Board, as provided in Article I, Section 3, of these Bylaws. 
4, Any member, newly elected before June 30, shall pay full dues and 
be entitled to all the publications of the Federation that are distributed to its 
‘rs during the year. Members elected after June 30 shall pay one-half the 
dues for that year, and shall be entitled to all of the publications distributed 
the half year beginning July 1. 


SECTION 5. In transmitting dues to the Federation, each Member Association shall 
forward with them a list of the names, professional titles and correct mailing addresses 
| members of all classes of the said Association who are in good standing and are 

tled to receive the Journal or other distributed publications of the Federation during 

» ensuing 


year. 


ARTICLE IV. Duties of Officers and Directors 


Section 1. The President shall have general supervision of the affairs of the 
federation, and shall preside at all conventions of the Federation and meetings of the 
Board. In his absenee the Vice-President shall preside. Should both be absent the 
Board shall elect the Presiding Officer. The President shall be, ex-officio, a member of 


committees, 


Section 2. The Vice-President shall assist the President in the performance of his 
duties, and act in his stead when required. 


Section 3. The Board of Control shall be the legal representative of the Federa- 

m, and as such shall manage its affairs subject to the conditions and limitations pre- 
scribed in the Constitution and Bylaws; direct the investment and care of funds of the 
Federation; make appropriations for specifie purposes; appoint employees and fix their 
compensation; take measures to advance the interests of the Federation; and generally 
direct its business. The Board shall not incur indebtedness beyond the funds in the 
hands of the Treasurer and the Secretary. The Board shall hold a meeting during the 
Annual Convention. Other meetings shall be held at the call of the President, or on 


petition addressed to the Secretary and signed by ten or more members of the Board 


representing not less than seven Member Associations. Notice of all meetings shall be 
ssued by the Secretary at least fifteen days in advance of such meetings to all members 

he Board and to the Seeretary of each Member Association. In the event of a 
vacancy in the office of Seeretary, notices of meetings will be issued by the President. 

At the Annual Meeting the Board shall appoint a Secretary to serve for a term of 
two years, unless removed for cause by the Board. 

Except as otherwise provided in the Constitution and Bylaws, all questions before 
the Board shall be decided by a majority vote of those present. 


Secrion 4. The Treasurer shall have charge of the funds of the Federation and 
custody of its investments, if any. He shall pay bills against the Federation when 
certified by himself and the Secretary. He shall make a report for each calendar year 
at the Annual Meeting of the Board, showing receipts from the Secretary and other 
sources, the expenditures, the investments and other assets, and the liabilities of the 
Federation. He shall make such other reports as may be required by the Board. 
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ARTICLE V. Conventions of the Federation 


al Convention of the Federation sha be held at a time and place selected 
tions and meetings s 


Board, preferably in the month of October. All convent hall 


ail 
‘ted aceording to “Roberts Rul { I ad xcept where provisions to the 
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ARTICLE VI. Committees 


tee of seven members consisting of 

President, immediat sident and four Directors. This com 

» chosen by the B l at its Annual ting. The President of the Federa 
Chairman, and the Secretar f the Federation shall act as Seeretary of 
In the ~ of the sident, the Vice-President shall preside. The 
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oT1IoN 2. A Publications and Program Committee shall be appointed by the 

t its Annual Meeting. It shall consist of the Secretary and four or more Active 

Members of which at least three shall be Members-at-Large. The Publications and 

Program Committee shall arrange the technical programs for the Annual Convention 

of the Federation. The committee shall prepare general rules which, after approval by 

ard, shall control the preparation, presentation, acceptance and publication of 
nd shall have general supervision of such other matters of similar nature as th 
erests of the Federation may require. 


eTion 3. An Organization Committee of five Active Members of which at least 

hall be Members-at-Large shall be appointed by the Board at the Annual Meeting. 

ranization Committee shall examine and report to the Board on application for 

in the Federation and also serve in the encouragement of the formation of 

gional or state associations or conferences eligible for membership, as well as 

¢ in an advisory capacity in other matters of a similar nature as the best interest 
the Federation may require. 


rion 4. A Sewage and Industrial Wastes Practice Committee consisting of the 
nd four or more Active Members of which at least three shall be Members-at- 
be appointed by the Board at the Annual Meeting. 
publication which undertakes to establish in the name of the Federation, pro- 
or technical standards shall be submitted by this committee to the Board for 
ipproval 
It shall give notice by publication to the membership of all such approved standards 


ublications. 


[t shall appoint such subcommittees as it may deem necessary to carry on its work. 


5. There shall be a Research Committee of fi or more Active Members 
least four shall be Members-at-Large. 
Research Committee shall be charged with the duty of stimulating and eo 


at 
ng research work among the various Member Associations, and of cooperating 
ier organizations in the promotion of research work. 


There shall be a Finanee Committee of five members consisting of the 
it. the latest livine Past President, the Treasurer, and two Members-at-Large, 
vhom shall be appointed Chairman and the other Vice-Chairman. The com 
hall present at the Annual Meeting of the Board a budget of estimated expenses 

Federation, including publications, for the ensuing year. On the adoption of the 
by a majority vote of the Board members present, expenses of the Federation 


limited, as far as may be practicable, within the amounts prescribed in said 


The committee shall also function in a general advisory capacity to the Board and 
» the Executive Committee in all matters relating to finances of the Federation. 


rion 7. There shall be a Committee on Standard Methods of Sewage and In 
Wastes Analysis of five or more Active Members of which at least four shall be 
hers-at-Large. 
The committee shall be charged with the duty ol developing, perfecting and modify 
tandard methods for the analysis of sewage and industrial wastes and of sludges or 
products therefrom, and of cooperating with other organizations interested and en 
ged in similar work. 


Section 8. There shall be a Committee on Industrial Wastes consisting of five or 
re Active Members of which at least four shall be Members-at-Large. 

[he committee shall be charged with the duty of stimulating interest in, and of being 
ervice to industry in the varied problems encountered in the industrial wastes field, 
uding cooperation between Member Associations, and other organizations and 


1es. 
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SECTION 9. Each of the Committees listed in the preceding Sections shall at the 
time of appointment, include a Vice-Chairman. 


Section 10. All of the Chairmen and members of the Committees named in See 
tions 2, 3, 4, 5, 6, 7 and 8, of this Article shall be appointed annually by nomination of 
the President and confirmation by the Board of Control. The Chairman shall sit in 

, 


meetings of the Board of Control with full privilege of discussion. None of these 


Chairmen shall serve more than five vears in suecession 


Section 11. There shall be a General Polievy Committee eonsisting of the Presi 
dent, the three preceding living Past Presidents; and one member representing the Water 
and Sewage Works Manufacturers Association. The member of the Committee repre 
senting the Water and Sewage Works Manufacturers Association shall be nominated by 
that Association’s Board of Governors subject to acceptance by the Board of Control. 
The Chairman of the General Policy Committee shall be the immediate Past President 
of the Federation, who is, ex-officio, a member of the Board. 

The General Policy Committee shall consider subjects referred to it by the Board, 

the Executive Committee of the Board. or by the President; which subjects have to 
long-term policie s of the Federation. 
ormulated by the General Policy 


nmittee upon any question referred to it, shall be reported to the Board for considera 


with general or 


The recommendations or statements of poliey l 


and further action. 


Section 12. There shall ‘ ommitt on Nominations consisting of the five 
atest living P: Presidents, the senior mem f which, in point of service, shall serve 


as Chairman. 


Section 13. The Board shall appoi ther committees as may be necessary 
to carry on the work of the Federatior 


14. The reports and reco ‘ ms ot a committees of the Federation 
be subject to approval by 


SEcTION 15. Members-at-La re ‘tive ! are not members of the 


30ard 
ARTICLE VII. Publications 


All publications of the Federation shall be issued under the direction of the Board 


and shall be copyrighted as 


tar as 18 p? ictieable and proper. 


ARTICLE VIII. Amendments 


The Board of Control may amend these Bylaws in any manner not inconsistent with 
the Constitution by the two-thirds vote of those voting at any meeting of the Board or 
by sealed letter ballot, providing that a copy of such proposed amendment has been 
mailed by the Secretary to each member of the Board and to the Secretary of each 
Member Association at least thirty da prior to such meeting or letter ballot. 
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Consulting Engineers: Whitman and Howard Photo—Dorr-Oliver, Inc. 


VAREC SEWAGE EQUIPMENT 
helps BURLINGTON, VERMONT 
keep LAKE CHAMPLAIN clean 


Varec” Burlington, Vermont, has installed the first 


modern sewage plant in Vermont to protect the 
waters of Lake Champlain for swimming, fishing 


Pressure Relief and Vacuum and boating. 
Breaker Valve On the Dorr Multidigestion System, VAREC 
Flame Arresters SEWAGE GAS CONTROL and SAFETY DE- 
ieee oon Ansel VICES protect the plant against fire and explo- 
° sion, and regulate the volatile sewage gas for 
Explosion Relief Valves smooth operation. 


SEWAGE EQUIPMENT 


Waste Gas Burners With thousands of communities in the United 


Flame Checks States and Canada installing Varec Sewage Equip- 
een Tee ment, it is practically standard for controlling 
Flame Trap Assembly gases from sewage digesters. Send for VAREC 
Catalog S-3. 


. THE VAPOR RECOVERY SYSTEMS CO. 
Check Valves COMPTON, CALIFORNIA 


Drip Traps Cable Address: VAREC COMPTON CALIFORNIA (U.S.A.) 
All Codes 

e Available from Authorized Sewage Equipment agents 

Manometers throughout U.S. and Canada. 


. 
Pressure Reducing 
Regulator 


Sediment Traps 


$-13 
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Proceedings of Member Associations 





SOUTH DAKOTA WATER 
AND SEWAGE WORKS 
CONFERENCE 


works 
held the 
South 
Conference at 
September 19—21, 
registration of 120 


The sewage 
South Dakota 
Meeting of the 
and Sewage 
S. Dak., on 
A total 
corded, 

The featured 


topics of interest to both water and 


operators ol 
1956 Annual 


Dakota 


1956 


was re 


first general session 


sewage works Thes in 


cluded 


personnel 
federal stream 


discussions of 


pollution legislation, sewer explosions, 


and municipal water rights and ob 


ligations. Separate sessions were held 
on the subsequent meeting days, when 


topies of particular interest to the wa 


Water 
Aberdeen, 


ter and sewage works field were pre- 
sented. 

At the business luncheon the follow- 
1956—57 : 


Haddorft, Wes 


ing officers were elected for 

Pre side nt: 
sington Springs 

Vice-President: Roy Heiens, Philip. 

Secretary-Treasurer: Charles E. 
Pierre. 


Leonard 


Carl, 
CHARLES E. Cart, 
Secretary-Treasurer 


CALIFORNIA SEWAGE AND 
INDUSTRIAL WASTES 
ASSOCIATION 


The 28th Annual Convention of the 
California and Industrial 
Wastes Association was held at Santa 
120a 


sewage 


Continued On page 














sion. 








SNOW GATES 


SEWAGE TREATMENT PLANTS 


All types of cast iron gates manufactured in 
either square or circular opening in sizes up 
to and including 72 inches. 

ALL SNOW GATES and Lifts are ‘‘Parker- 
ized” for protection against rust and corro- 


Over 40 years continuous service to the in- 
dustry. 


We will be pleased to quote on any type of 
water controlling equipment. 


SNOW GarTES & VALVES 


2437 East 24th Street 


for 


Los Angeles 54, Calif. 
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Largest floating cover digester installation on the West Coast— 
San Francisco’s North Point Sludge Treatment Plant 


To Ae laa 
Neb | ne Te 


ee 


At San Francisco, California... 


10 P.F.T. Floating Cover Digesters installed 


to gain “Controlled Digestion” advantages 


n operation since 1952, this modern plant has Housed in the control buildings are a total 
a digester capacity of 2,451,000 cubic feet, and of eight P.F.T. #1500 Digester Heaters and 
handles sewage sludge for a population of Heat Exchangers, equipped with automatic con- 
1,169,000. The plant was designed and equipped trols, These heaters—using sludge gas as fuel 
to effectively control action in the digestion maintain constant digester temperatures, and 
tanks, and to efficiently utilize the large volume also heat the control buildings. Rated heater 
of solids. output capacity is 12,000,000 B.t.u./Hr. Other 

rhere are two batteries of five digesters, and _‘P.F.T. equipment at this plant includes floating 
1 control building for each group. All ten cover position indicators, and a full complement 
digesters are equipped with 100’ diameter of P.F.T. Gas Safety Equipment. 
P.F.T. Floating Covers for positive scum sub- ‘ 

pi / gineering office 

mergence and safe utilization of gas. The snug- Design SF | of Civde C.. Kennedy, 
fitting P.F.T. covers eliminate odor problems plant by Francisco, Cal. 

an important consideration in this installation 
because of a residential area close-by. Gas 

lected under the domes is maintained at — MA waste treatment equipment 
constant pressure under all operating conditions, : ae exclusively since 1893 


greatly reducing explosion hazards. Capacity is : 
| _ PACIFIC FLUSH TANK CO. 


highly flexible, because no fixed levels need be 
4241 Ravenswood Avenue 


maintained; covers simply rise or lower with , 
Chicago 13, Illinois 


additions and withdrawals. 


PORT HESTER, N. Y¥. @® SAN MATEO, CALIF. @ CHARLOTTE, N.C . JACKSONVILLE @ DENVER 
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Rosa. Calif.. April 25-28. 1956 Reg Officers elected for 1956-57 are as 

istration showed a continued annual _ follows: 

increase. A record 510 persons were President: Erie V. Quartly, San Diego. 

registered, including 127 ladies. First Vice-President: Vinton W. Ba 
The program featured several in con, Sacramento. 

teresting sessions devoted to opera- Second Vice-President: Robert D. 

tion and sewer maintenance. These Bargman, Los Angeles 

included breakfast sessions on opera FSIWA Director: Rod T. Antrim, 

tion, sewer maintenance, industrial Redondo Beach 

wastes, and laboratory practice, as well Secretary-Treasurer: Robert J. Bar 

as workshops for operators and sewer letta, Anaheim, 


maintenance personnel. Rospert J. BARLETTA 
In addition to the technical pro Secretary-Treasurer 
gram, a one-day operators short school 


was conducted by the Operators Train 


PACIFIC NORTHWEST SEWAGE 
AND INDUSTRIAL WASTES 


The Bedell Award was presented to ASSOCIATION 
Fred G Nelson, Director ot Research. 


Dorr-Oliver Inc.. bv Federation Vic The 23rd Annual Meeting of the 
President Emil C. Jensen. Member- Pacific Northwest Sewage and Indus- 


ships in the Select Society of Sanitary trial Wastes Association was held at 


ing Committee. 


’ . : Poica P . er 4 O58 
Sludge Shovelers were awarded to Rod Boise, Idaho, ees Octob . +-6, 1956 
T. Antrim, Bob Barletta and Cedric Total registration was 186. 


Webster Continued on page 122a 





Control Foam im 
Your Sewage Aerator 
with FINE ORGANICS’ 


FO A VMWHHEOE 


Here is the efficient solution to foam problems—FOAMWILT—Fine Organics’ low cost, easy- 
t>-use product that not only kills off foam, but inhibits its formation. 


Fine Organics’ FOAMWILT possesses these cutstanding properties: 

Excellent spreading ability 
. Good “knockdown” of foam at ambient temperatures and unaffected by seasonal changes 
. Rapid travel of defoamant 
. Uniformity, stability, and small change in viscosity at temperatures from O° to + 100° F., allo~ - 

ing outside storage at all temperatures (no clogging of valves and pipes, no separation 
. Pour point: minus 25° F. 

Fine Organics’ FOAMWILT is economical to use too .. . it eliminates the need for expensive 


epuipment or special training. Feed 0.5 to | p.p.m. of FOAMWILT with a suitable pump and 
watch the excellent foam control in your sewage aerator. 


Once you use Fine Organics’ FOAMWILT, you'll have the efficient solution to your foam sup- 
pression problems. 


Buy Fine Organics’ FOAMWILT for economical and uniformly good contro! of foam. Write 
today for full details. 


FENEF ORGANECS ENC. 


211 EAST 19TH STREET - NEW YORK 3, N. Y. 
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WATER, SEWAGE AND TRADE-WASTE, 
TREATING EQUIPMENT 





RECTANGULAR CLARIFIERS 


Especially suited for limited spaces or where sludge 

delivery is desired at one end of the tank. A travel- FLOCCULATING UNITS 

ing scraper and skimmer carriage removes settled s . atin ddl on vert hafts brin 

solids from the tank bottom and scum from the top. ew een Be an to — een. 
and hasten precipitation. 








CIRCULAR CLARIFIERS 


Hardinge Circular Clarifiers are available in sizes 
up to 200’ diameter, either center-column or beam 
supported for steel, concrete, wood or tile tanks. 
Sludge scrapers remove settled solids rapidly 
through central underflow discharge. 


“AUTO-RAISE” THICKENERS 


For removal of fine suspended solids from supply 
water, waste water and sewage. “Auto-Raise”’ 
mechanism prevents scraper breakage. Manual 
or power raise supplements “‘Auto-Raise.” Re- 
placeable ring-type ball bearing support for rotat- 
ing mechanism. Spiral rakes for maximum under- 
flow density. 


HYDRO-CLASSIFIERS 
A large-volume classifier for rapid separation of 


coarse and fine suspended solids. Frequently used 
for by-product recovery from waste water. 








AUTOMATIC BACKWASH FILTERS 


: . , DIGESTERS 

For high removal of non-settling or slow settling 

suspended matter. Self-cleaning sand bed. No Sludge scrapers and scum breaker arms prevent 
shut-down necessary for backwashing. Traveling scum accumulation, insure uniform gas production. 
backwash mechanism. Emit a dense digested sludge. 


Write for Bulletin 35-D-16 


HARDINGE 


COMPANY, INCORPORATED 


YORK. PENNSYLVANIA . 240 Arch St. . Main Office and Works 


New York + Toronto + Chicago - Hibbing + Houston + Salt Lake City + San Francisco 
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Since 1885 Two general sessions and one split 
MORE session were held. The first general 
THAN 215 SEWAGE session featured three panels—‘‘Sew- 
SHREDDERS INSTALLED age Treatment Plants, Their Opera- 
IN CITIES IN U.S.A. tion and Maintenanee,’’ ‘‘Sewer Pipe 


Construction and Installations,’’ and 
° 1 f ‘‘Radioactive Waste Disposal.’’ The 
onvincing proo other general session featured papers 
on metropolitan area planning and 
SEE the performance of the raw sewage waste stabilization ponds 
GRUENDLER SEWAGE SHREDDER The Design and Development See- 
in a City, near yours— tion heard two panel discussions—one 
(Locations mailed on request) on dredge mining wastes and the other 
on grit removal equipment. Addi- 
tional papers presented were: 





‘““The Effects of Sewage Fertiliza- 
tion in Lakes,’’ by Associate Professor 
W. TT. Edmondson, University of 
Washington, Seattle, Wash. 

‘Effect of Cannery Waste Removal 
on Stream Conditions,’’ by J. V. Luns- 
ford, Assistant Professor, State Col- 
lege of Washington, Pullman, Wash. 





SINGLE or MULTIPLE UNITS The Operation and Maintenance 
———— Section heard a discussion on plant 


operation and maintenance, and the 

Gruendler Sewage Shredders are paper ‘‘Selling Sewage Treatment by 

very popular where Bar Screens are Means of Conducted Tours,’’ by Fred 

in use. Debris, leaves, sticks, rags, Looper, Pullman, W ash. 

other matter quickly reduced, as- The annual breakfast was held on 
: . x Friday, October 6. A new event was 

suring an even and continuous flow . 

trough system. Patented features Field tri epee Piece 

fth diffi ial leld trips were conductec to sewage 

Srerrame wry © _— corks treatment facilities at Boise, Nampa, 

lems. Earlier installations still func- Coldwell and Meridian. 

tioning after 10-15 years of service. Operator awards were made in each 


an evening session for operators only. 


of three classes, based on the popula- 
[ tion size of the community. 
See your Consulting Engineer for data and Officers elected for 1956—57 were: 
specifications on Gruendler Units. or 
Write us for CATALOG-—-S.G. 10 without President: Andrew J. Wahl, Boise, 
obligation. Contains diagrams for instal- Ida. 
na Trumbull Smith, 
Shredders, Garb: Grinders, Dry Sludge . y 
ohredders, Garbage sg ers a ee Seattle. W ash. 
Shredders, Refuse and Compost Grinding ; 
Equipment. FSIWA Director: H. Loren Thomp- 
son, Portland, Ore. 


l 
| 
: lation, types and sizes of Units including Vice-President: R 
| 
| 
| 
| 


Secretary-Treasurer: Gilbert H. Dun 
stan, Pullman, Wash. 


CRUSHER & PULVERIZER CO. Gmpert H. Dunstan, 


2915 N. MARKET ST. Dept. SIW-357 ST. LOUIS 6, MO. Secretary-Treasurer 
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FIVE REASONS WHY 


installations use 


ALOXITE® diffusers 


than all 


liscovery of the activated slu ige 

19] only one diffuser material 

1 the test of time. Only porous ceramic 

fuse have been used with continued suc- 
ss. And more installations have been made 
with ALOXITE® aluminum oxide diffusers than 
ther makes combined. Hundreds are in 
many after over 20 years 


> reasons why 


service. 


uniform grain structure in ALOXITI 
and tubes assures a uniform, 
diffusion. That means optimum 
aps rptuon 

2. ALOXITE diffusers have a relatively smooth 
This fact, coupled with the glass-like 
ceramic bond that coats each grain, minimizes 

pressure loss and clogging. 
3. ALOXITI 
sion resistance. 


surface 


liffusers never lose their corro- 


fo} dal) am aat-4,4-1— 


ore}aalelial-1e| 


4. ALOXITE diffuser plates and tubes are adapt- 
able to virtually every cleaning method. 


5. ALOXITE diffusers have great strength and 
ruggedness for long life 


ALOXITE diffusers are available in plate or 
tube form, and in a full variety of grades. This 
permits maximum flexibility of design. It also 
lets you select the exact grade for a given func- 
tion (consistent with air supply quality, pres- 
sure loss characteristics, and over-all life). This 
is particularly important since the introduction 
of the oxygen absorption test. 





about porous media with this 
up-to-date 56-page booklet. 








CARBORUNDUM 


Trade Mark 


Write to: The Carborundum Company, Refractories Division, Perth Amboy, New Jersey. 
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Equipment and Supply Lines 


Acid Pump—aA electric 
acid pump for transferring acids is 
deseribed in recent General 
Scientific Equipment Co., 27th and 
Huntingdon Sts., Philadelphia 32, Pa. 

Perforated Plates—Electrolytically 
and mechanically perforated 
screen machine parts and filters, and 


portable 


releases. 


plates, 


special welding are now available. 
Pyramid Co., 181A Harvard 
St., Brookline 46, Boston, Mass. 

Automatic Sampler 
lects from across the entire stream in 
adjustable l-min. intervals from 2 to 
55 min. Errors resulting from varia 
tions across the stream are eliminated 

Denver Equipment Co., P. O. Box 
5268, Denver 17, Colo. 

Screener—Centrifugal 
screener permits the recirculation of 
effluent free from coars« Pat- 
terson-Kelley Co., Inc., 1520 Gaylord 
Ave., East Stroudsburg, Pa. 

Pumps— Medium high head 
service pumps are deseribed in 8 page 
Catalog No. A-155—C. H. Wheeler 
Manufacturing Co., 19th Lehigh 
Philadelphia 32, Pa 

Motor Pumps - Completely enclosed, 
centrifugal pumps for chem 


Screen 


Sampler col 


basket 


solids. 
and 
and 


sealless 
ical handling and special service are 
described in Bulletin 1030.—Chem- 
pump Corp., 1300 E. Mermaid Lane 
Philadelphia 18, Pa. 

Pipe Pusher — A pipe 
pusher (or puller) in two models, c: 
pable of handling *4-in. to 4-in. pip 
in 21-in. strokes, is now available for 


powered 
1- 
o 
placement of underground service pip- 
ing and conduit.—Mereury Hydraulics, 
Inc.. 2440 Blake St.. Denver 5, Colo 
Mixer—Turbine or paddle-type top- 
entering mixers of rugged, simple de 
sign are described in 
sheets for K-series mixers.—Cleveland 
Mixer Co., Box 197, Bedford, Ohio 
Acid Handling——A 
and a carboy tilter for easy, safe han- 
dling of acid ecarboys are described 
Scien- 


specification 


earboy truck 


in a recent release.—General 


27th and Hunt- 
ingdon Sts., Philadelphia 32, Pa. 
Oiler—A hand-pump 
ing system for multiple bearing points 
Bulletin 36.—Trico 
Fuse Manufacturing Co., 2948 N. 5th 
St., Milwaukee 12, Wis 
Activated Silica Feeder—A 
for the preparation 
application of activated silica directly 
from the original shipping containers 


tifie Equipment Co., 
pressure oil 


is illustrated in 


unit 


continuous and 


for sodium silicate and chlorine is de- 
Catalog No. 60.110.—Wal- 
lace and Tiernan, Ine., 25 Main St., 
Belleville 9, N. J. 

Refrigerated Incubator—An im 
proved line of refrigerated incubators 
with controls and thermometer mounted 
on the door is available-—Central Sci- 
entific Co., 1700 Irving Park Rd., Chi 
cago, Ill. 

Electrolytic Conductivity Equip- 
ment—Instrumentation for the meas- 
urement control 
centration is presented in descriptive 
Catalog No. 22.—TIndustrial Instru 
ments, Inc., 88 Commerce Rd., Cedar 
Grove, N. J. 

Chlorine Gas Feeder—High capac 
ity (8,000 lb. per day), visible-flow 
chlorination unit is described in Bulle- 
tin 840-J8A.—Builders-Providence, 
Inc., 345 Harris Ave., Providence, 
B. 2 

Odor Counteractant—A 
brochure has been 
application of ‘‘ Alamask’’ odor-control 
chemicals——Rhodia, Ine., 230 Park 
Ave., New York 17, N. Y. 

pH Equipment—Applications of pH 


equipment to industrial 


seribed in 


and of solution con- 


six-page 
released describing 


wastes and 
sewage treatment are described in Data 
Sheet No. 094.1-2.—Bristol Co., Wa- 
terbury 20, Conn. 

Electric Service Entrance Equip- 
ment—New 36-page Catalog TCD-17 
presents application and selection data 
on electrical service entrance equip- 


continued on page 126a) 
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Multiple Port, 4 OM E S | E A iE 


100% Pipe Area 
or Venturi 
Homestead Cam-Seald 


Tapered Plug Valve 
re) 5 ers ou Positive Metal 
: to Metal 
Seal 


ALL TYPES 
Diamond Port OF PLUG VALVES 


or “V" Port 
for Throttling 


ALL TYPES . 
OF PORT OPENINGS ; bs 
F 3 Homestead Lubricated Plug Valve 
x High Pressure Chemical Seal 
Name the type of valve you need in the metal _ 
~— or alloy you require with the port opening , 


Round Port you want—and we can furnish it. Or if you 


100% Pipe Area have a valve problem that defies solution, 


write us, naming the fluid, concentration, ee 
temperature, pressure, valve size, function Bi 
and frequency of operation. We will be 7 
happy to recommend the best and most eco- 
nomical valve for your service conditions. | 

For complete information on Homestead oe 
Plug Valves.«e : , 

Homestead Lever-Seald 


Tapered Plug Vaive 
Positive Seal Without Lubrication 


Rectangular Port MAIL THE 
100% Pipe Area 
COUPON 


! 

! 

| 

| Lubricated Lever-Seald (_} Cam-Seaid 
NOW! ; 

| 

| . 

| 

! —— 

| 

| : _ : 

! 


Rectangular Port 
Venturi P.O. Bex 48 "Serving Since 1892" Coraopolis, Pa. 


Please send me information on the following Homestead Piug 
Valves: 
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ment General Electric Co., 87 Whit- 


ing St., Plainville, Conn. 

Sludge Shredders—Shredders for 
sludge grinding, compost mixing and 
soil preparation are described in an il 
lustrated release.—Royer Foundry and 
Machine Co., Kingston, Pa. 

Wrought Iron Fittings 
literature on wrought 


+7 


Les and 


Deseriptiv: 
iron welded fit 
flanges is available-—Tube 
lurns, 224 East Broadway, Louisville 
1, Ky. 


Metal Tubing 


tubing 


A lieht we 


produced by 


ight metal 
winding a thin 


into a tube is currently 


The 


resistant 


metal strip 


available tubing is reportedly 


to crushing, and 


Her 


inexpensive, 
easily shaped.—Titeflex, Inc., 10 
dee St., Springfield, Mass. 

Hose—A wire braid, white neopren 
hose is available for extra-severe serv 
ice.—Hamilton Rubber Manufacturing 
Co., Trenton, N. J. 

Roller Bearings—lIllustrated Cata 
log 55 gives complete engineering data, 
load-rating tables, and dimensions for 
Shafer self-aligning roller bearings 
Chain Belt Co., Milwaukee 1, Wis 

Chromatographic Apparatus — The 
worker will be interested in 


research 


the wide selection of specialized ana 


ical instruments for analytical di 
tillat 


ation 


and vapor-phas¢ chromatog 
Podbielniak, Inec., 341 East 
, Chicago 11, Il] 

Turbidimeter—A 


; 


eter for continuous measurement of 


raphy 
Ohio St 


recording 


suspended solids is described in 
tin GEC-1203A.—General Electr 
Schenectady 5, N. Y. 

Prestressed Concrete Tanks 
rent trends in the design and construe 
tion of prestressed concrete tanks ar¢ 
described in illustrated Bulletin T-12. 

The Preload Company Ine., 21] 
East 37th St., New York 16, N. Y 

Chlorinators—A line of V 
‘hlorinators, fabricated with corrosion 


notch 


resistant materials, features a direct 
reading feed rate indicator and a vari 
able orifice. Catalog Nos. 25.100 and 
25.110.— Wallace and Tiernan Ine., 25 
Main St., Belleville 9, N. J. 

Bar Screens 


screens for 


Kront-cleaned bar 


and industrial 


sewage 


AND INDUSTRIAL WASTES 


waste applications are described in i] 
Bulletin No. 315-21. 
, Milwaukee 1, Wis. 

Sewage Pumps—Envgineer’s 
Manual 1114, 


formation for selecting 


lustrated 


Belt Co 


Chain 


refer 
ence, vives detailed in 
vertical wet 
pit pumps and pneumatic ejectors 
Brothers Co., 1999 North 
Melrose Park, Ill. 

Polyvinyl Chloride Pipe 
released 
detailed 
pipe, 
Krasse & Co., Ine., 17 
York 13, N. Y. 

Air Filter 


; 11x 
porte aly 


Yeomans 
Ruby St., 
Reeently 
give 
chloride 
Peter <A. 
Grand St., New 


engineering memoranda 


data on polyvinyl 


and fittings 


valves, 


An oil bath air filter re 
combines high efficiency with 
air flows 
filter el 
Air 
Rd., Cleve 


ssure loss. The intake 


low pre 
over the oil and through a 


which 


( orp., 


removes dirt and oil 
295000 Miles 


ment 
Maz 
land 28, 
Chempumps 
teal 


sealed 


Ohio. 
General purpose, com 


pli pumps for corrosive. 


tox radioactive or other **problem’’ 


liquid handling are deseribed in Bulle 

tin 1050.—Chempump Corp., 1300 East 

Mermaid Lane, Philadelphia 18, Pa. 
Grit Collectors 


collec 


collection 


Straight-line chain 
tion equipment to serve the grit 
requirements of small and 
8, ants is deseribed in 
illustrated Bulletin No. 315-41 
Chain Belt Co., Milwaukee 1, Wis. 
Skimmer—A slotted pipe skimmer, 


operat d on the 


large treatment p! 


rack and pinion prin 
ciple, is available for clarifiers. The 
skimmer is particularly suitable where 


‘ess of 3 ft 


Wis. 


tank freeboard is in ex 
Chain Belt Co., Milwaukee 1, 

Flight Collectors 
trated Bulletin 8W68 covers thorough] 


44 ht 


nigt 


The 20-page illus 
collectors for rectangular set 


tling basins Supplementary equip 

Walker Proc 

ess Equipment Ine., Aurora, II. 
Sewage Treatment Equipment— 


Distinguishing characteristics, 


ment is also 


illustrated 


TV pes, 


applications, and operation of 


Dorr-Oliver 


SIZES. 


sewage treatment equip 
presented in the 12-page il 


lustrated Bulletin No. 6041 Dorr 


Oliver Inc., Stamford, Conn 


ment ar 
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DIRECTORY OF ENGINEERS 


(Continued through page 134a) 








ALBRIGHT & FRIEL, INC. 
CONSULTING ENGINEERS 


strial Wastes and Incineration Prot 
g, Highways, Bridges and Airports 
Flood Control, Industrial Buildings 
tigatio Reports, Appraisals and Rates 
THREE PENN CENTER PLAZA 
PHILADELPHIA 2, PA. 


ALVORD, BURDICK & HOWSON 
Engineers 
Charles B. Burdick Louis R. Howson 
Donald H. Maxwell 


Water Works Water Purification, 

Flood Relief Sewerage Sewage 

Disposal, Drainage Appraisals, 
Power Generation 


Civic Opera Building Chicago 











ANDERS@N-NICHOLS 


ill GCompa ny 


Consulting Engineers 
ater Supply, Distribution and Treatment, In- 
trial Waste Treatment, Sewage Collection and 
Disposal, Refuse Collection and Disposal, Drain- 
age, Highways and Bridges 


Concord, N. H. Boston 14 Baltimore, Md. 





JOHN J. BAFFA 
Consulting Engineer 
Sewerage & Sewage Treatment 
Industrial Wastes Treatment 
Design Plans & Specifications 


Investigations & Rate Studies 


75 West Street New York 6, N. Y. 








MICHAEL BAKER, JR., Inc. 
Consulting Engineers 
Civil Engineers, Planners, and Surveyors 
{irport Design —Sewage Disposal 
rke Design and Operation Surveys 
ty Planning Highway Design Construc- 
n Surveys —Pipe Line Surveys 


Home Office: Rochester, Pa. 
Branch Offices: Jackson, Miss. Harrisburg, Pa. 


BAXTER AND WOODMAN 
Civil and Sanitary Engineers 2? 
Water Supplies Water Treatment 
Sewer Systems Sewage Treatment 
Industrial Waste Treatment 
Investigations 


P. O. Box 166 Crystal Lake, Hlinois 








THOMAS W. BEAK 
Consulting Biologist 
Pollution Studies 
m and Lake Surveys 


I city Tests 
Biological and Chemica! Analyses 


113 Charlotte St., Ottawa, Ontario, Canada 


HOWARD K. BELL 


Consulting Engineers 
G. 8. Beu C. G. GaIrHeR J. K. Laraam 
J. W. Finney, Jr., Assoc 
Sewerage Water Works 
Sewage Treatment Water Purification 
Refuse Disposal Swimming Pools 
Industrial Wastes 
553 S. LIMESTONE ST., LEXINGTON, KY. 








ONLY $66 PER YEAR 


cost of a professional listing 

space. A card here will iden 
ify your firm with the specialized 
sewage and industrial wastes field and 
will afford maximum prestige! 











W. H. & L. D. BETZ 
Consulting Engineers 


Industrial Waste 

Industrial Water 
Analysis Design 
Operation 


Philadelphia 24, Pa. 


Investigations 


Gillingham & Worth Sts. 





It pays to secure competent and experienced engineering advice! 








SEWAGE AN] 


INDUSTRIAL WASTES 





DIRECTORY OF 
ENGINEERS 


BLACK & VEATCH 
Consulting Engineers 
Water - Electricity Industry 
Reports, Design, Supervision 
of Construction, Investigations, 
Valuation and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Mo. 


Sewage 








BOGERT AND CHILDS 
Consulting Engineers 
BoOGERT Frep S. CHILDS 
{1 I) ‘Lp M 
NCOLN (‘HARLES A 
W LIAM MAR 
iter & Sewage Works Refuse 
Drainage Flood mn 
Highways and Bridges Airfields 


145 East 32nd Street, New York 


BOWE, ALBERTSON & ASSOCIATES 
Engineers 
Sewage and Water Works—lIndustrial 
Waste Refuse Disposal— Municipal 
Projects—Industrial Buildings—Reports 
Plans—Specifications—Supervision of 
Construction and Operation 
Valuations—Laboratory Service 


75 West Street New York 6, N. Y. 








BOYLE ENGINEERING 


Consulting Engineers 


Water Sewers Streets 
Structures Surveys 


Reports—Special Districts 


331 Spurgeon Bidg. 
Santa Ana, Calif. 


3913 Ohio, Rm. 200 
San Diego 4, Calif. 


CONSULTING ENGINEERS! 


If you specialize in sewage and indus- 
trial waste disposal problems, prospec- 
tive clients will expect to find your card 
in the Directory of Engineers contained 
in the... 


Official Professional Journal of the 
Sewage and Industrial Wastes Field! 








BROWN AND CALDWELL 
CIVIL AND CHEMICAL ENGINEERS 


66 MINT STREET SAN FRANCISCO 3 


BROWN ENGINEERING CO. 


Consulting Engineers 


rks, Sewage D posal, Airports 
eet Improvement Power Plants 


Electric Distribution, Rates 


K. P. BUILDING 


DES MOINES, IOWA 








FLOYD G. BROWNE AND ASSOCIATES 


F. G. Bro S. W. Kuhne 
W. G. Smiley C. R. Martir 
G. M. Hinkamy, W. H. Kuhn 

Consulting Engineers 

Water Sewage Industrial Wastes 

Reports, Designs, Constr 
Supervision, Investigatior 


Laboratory 
123-125 W. Church Street Marion, Ohio 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
Specializing in Sewerage and Sewage Disposal, 
Water Supply and Water Purification 

Valuations and Reports 


Chemical and Biological Laboratories 


112 East 19th Street New York 3, N. ¥. 








Your firm should be 
listed here 


the most complete Directory 
ivailable of consultants specializing in 
ewage and industrial wastes treat- 
ment 








BURGESS & NIPLE 


Civil and Sanitary Engineers 
Established 1908 
Sewage and industrial wastes disposal 
Investigations, reports, design, rates 


Laboratories, Plant Supervision 


2015 W. Fifth Ave. Columbus 12, Ohio 








Take advantage of the services of these outstanding consultants! 








SEWAGE AND 


INDUSTRIAL WASTES 





BURNS & McDONNELL 


Engineers - Architects - Consultants 
KANSAS CITY, MO. 
P.O. Box 7088 
Phone: DElmar 3-4375 


DIRECTORY OF 
ENGINEERS 








CAMP, DRESSER and McKEE 
Consulting Engineers 


Water Works and Water Treatment 
Sewerage and Sewage Treatment 
Municipal and Industrial Wastes 

Investigations and Reports 
Design and Supervision 
Research and Development 
Flood Control 


6 Beacon St. Boston 8, Mass. 


CAPITOL ENGINEERING CORPORATION 


Engineers—Constructors—Management 
SEWAGE SYSTEMS WATER WORKS 
Designs and Surveys Roads and Streets 

‘lanning Airports 
Bridge 
Executive Offices 
DILLSBURG, PENNSYLVANIA 


Dams 








THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plants—Incineration-Gas Systems 

Valuations— Rates-Management 

Laboratory-City Planning 


210 E. Park Way, Pittsburgh 12, Penna. 


CHAS. W. COLE & SON 
Engineers ~ Architects 
Municipal Industrial 

Commercial 
220 W. LaSalle St., South Bend, Ind. 
Phone 4-0127 








CONSOER, TOWNSEND & ASSOCIATES 


Water Supply —Sewerage—Flood Con- 
trol & Drainage—Bridges—Ornamen- 
tal Street Lighting—Paving—Light 
ind Power Plants. Appraisals. 


360 East Grand Ave. Chicago 11, Ill. 


CONSULTING BIOLOGISTS 
Thomas Dolan Charles B. Wurtz 
Freshwater and Marine Pollution Surveys 

Biological Surveys of Sewage and 

Industrial Wastes 
Effects of Pollution 
Self-Purification Capacity Studies 
Analyses, Chemical and Bacteriological 
Bioussays 
Investigations and Reports 
706 Commercial Trust Bldg. 
Philadelphia 2, Pa. 








COTTON, PIERCE, STREANDER, INC. 


Associated Consulting Engineers 
Water Supply, Treatment, Distribution, 
Sewerage, Sewage Treatment, Refuse Disposal 
132 Nassau Street, New York, N. Y. 

55 Caroline Road, Gowanda, N. Y. 

2718 Garfield Street, Hollywood, Fla. 
Colon 106, Havana, Cuba 


ONLY $66 PER YEAR 


is the cost of a _ professional listing 
in this space. A card here will iden- 
tify your firm with the specialized 
sewage and industrial wastes field and 
will afford maximum prestige! 











Damon & Foster 


Consulting Ctetl Engineers and 
Surveyors 
Sewerage, Sewage Disposal, Water Supply, 
Surveys, Land Subdivision, City and Town 
Planning, Reports, Design, Supervision 


Sharon Hill, Pennsylvania 








DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
Grade Separation—-Bridges—Subways 
Local Transportation 


Investigations teports — Appraisals 
Plans and Supervision of Construction 


150 North Wacker Drive Chicago 6 
505 Colorado Bldg. Washington 5 





It pays to secure competent and experienced engineering advice! 








SEWAGE AND 


INDUSTRIAL WASTES 





DIRECTORY OF 
ENGINEERS 


CATHODIC PROTECTION 


Engineering—Surveys—Design— 
Installation 


Electro Rust-Proofing Corp. (N.J.) 


Belleville 9, New Jersey 








FAY, SPOFFORD & THORNDIKE, INC. 


ENGINEERS 
Water Supply and Distribution—Drainage 
Sewerage and Sewage Treatment 
Airports—Bridges—Turnpikes 


Port and Terminal Works—lIndustrial Bldgs 


BOSTON, MASSACHUSETTS 


CONSULTING ENGINEERS! 


If you specialize in sewage and indus- 
trial waste disposal problems, prospec- 
tive clients will expect to find your card 
he Directory of Engineers contained 
thes <. 
Official Professional Journal of the 
Sewage and Industrial Wastes Field! 








FINKBEINER, PETTIS & STROUT 


CARLETON 8S. FINKBEINER Cuarces E. Perris 
Haroip K. Strout 


Consulting Engineers 


Designs, Supervision 
Water Treatment, Sewerage 
wage Treatment, Wastes Treatment 
Valuations & Appraisals 


518 Jefferson Avenue Toledo 4, Ohio 


FREESE & NICHOLS 
FORT WORTH, TEXAS 
FREESE, NICHOLS & TURNER 
HOUSTON, TEXAS 
Industrial and Municipal Engineering 
Water Supply and Purification—Sewerage 
and Industrial Waste Treatment—High 
Ways and = Structures—-Dams—Drainage 
Works Airports Investigations Valua 
tion—-Design and Supervision 








FROMHERZ ENGINEERS 
Structural - Civil - Sanitary 
Four Generations Since 1867 

Water Supply: Sewerage; Structures; 

Drainage; Foundations 
Industrial Waste Disposal 

Investigations; Reports: Plans and 

Specifications ; Supervision 


816 Howard Avenue New Orleans 12, La. 


EDWARD A. FULTON 
Consulting Engineers 


Investigations, Reports, Valuations, De 
sign and Construction—-Water Supply and 
*urification Plants Sewerage and Sew 

Treatment Works; Municipal Paving 
F Power Developments; Dams and 
Flood Control 


3209 Brown Road Saint Louis 14, Missouri 








GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 
ENGINEERS 
Dams, Water Works, Sewage, Industrial Wastes & Gar 
bage Disposal, Highways, Bridges & Airports, Traffic & 
Parking—Appraisals, Investigations & Reports 
HARRISBURG, PENNA. 


Branch Offices: Pittsburgh, Pa. Philadel- 
phia, Pa. Daytona Beach, Fla. 


GARRITY & MOSHER 
Engineers 
Leo V. Garrity L. W. Mosuer 
Municipal and Industrial Water and 
Sewage Works 
Water System Analyses 
runnels and Foundations 
Report Designs, Plans and Specifications 


14050 W. McNichols Rd. Detroit 35, Mich. 











GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


607 Washington St. 
New York READING, PA. Washington 








™~ © ™ 
Glace & Glace, Inc. 
Civil and Sanitary Engineers 
re and Sewage Treatment 
r Supply and Purification 
Industrial Wastes Disposal 


ign, Construction and Supervision 
of Operation 


1001 N. Front Street Harrisburg, Pa. 





Take advantage of the services of these outstanding consultants! 
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GREELEY & HANSEN 
Engineers 

eeley Paul Hansen (1920-1944 

Kenneth V. Hill 


M. Niles Samuel M. Clarke 
Water Supply, Water Purification 
vod Control, Drainage, Refuse Disposal 


Sewerage, Sewage Treatment 


220 S. State Street, Chicago 4 


DIRECTORY OF 
ENGINEERS 








FRANK E. HARLEY AND ASSOCIATES 
Consulting Engineers 


nd Sewage Treatment 
and Purification 
and Garbage Disposal 
nts rown Planning 
rvey 
Supervision and Operation 


260 Godwin Avenue Wyckoff, N. J. 


HARRIS-DECHANT ASSOCIATES 
Frederick H. Dechant Consulting Engineer 


Water Works, Industrial Wastes, Sewerage 
Recovery Processes, Hydraulic Works 
Natural Gas Transmission and Distribution 


123 S. Broad St. Philadelphia 9, Pa. 








ONLY $66 PER YEAR 


a professional listing 
\ card here will iden- 
rm with the specialized 
industrial wastes field and 


maximum prestige! 


HASKINS, RIDDLE & SHARP 
Consulting Engineers 
Water—Sewage & Industrial Wastes— Hydraulics 
Reports, Design, Supervision of Constructior 
Appraisal Valuations, Rate Studies 


1009 Baltimore Ave. Kansas City 5, Mo. 








HAVENS AND EMERSON 
A. A. Burger 
H. H. Moseley 
1. S. Ordway 
es, Consultant 
Consulting Engineers 
WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES, VALUATIONS—LABORATORIES 
Leader Blidg. Woolworth Bldg. 
Cleveland 14, O. New York 7, N. Y¥. 


HAZEN AND SAWYER 
ENGINEERS 
Ricuarp Hazen Acrrep W. Sawyer 


Municipal and Industrial Water Supply 
*urification and Distribution 
Sewage Works and Waste Disposal 
Investigations, Design 
Supervision of Construction and Operation 


122 East 42nd Street New York 17, N. ¥. 








HENNINGSON, DURHAM 
& RICHARDSON, INC. 


Consulting Engineers and Architects since 1917 
for more than 700 cities and towns 
ter Works, Light and Power, Sewers, Sewage 
ent, Reports, Flood Control, Appraisals 
Drainage, Industrial Works 


2962 Harney St. Omaha 2, Nebraska 








HORNER & SHIFRIN 


Consulting Engineers 
W. W. Horner E. E. Bioss 
V. C. LiscHer 
Airports Hydraulic Engineering 
Sewerage and Sewage Treatment 
Water Supply - Municipal Engineering 
Reports 
Shell Building, St. Louis 3, Missouri 











GRIT AND HEAVY SLUDGE REMOVAL 
CONCRETE RESTORATION 
SEWAGE AND WATER WORKS 


HUDSON-RUMSEY CO., INC. 


Professional Engineers 


1679 Niagara St. 
Buffalo 7, N. Y. 





It pays to secure competent and experienced engineering advice! 
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INDUSTRIAL WASTES 





DIRECTORY OF 
ENGINEERS 


The Jennings-Lawrence Co. 
Civil and Municipal Engineers 
Consultant 
Water Supply, Treatment & Distribution 
ewers & Sewage Treatment 


Reports— Design—Construction 


1392 King Ave. Columbus 12, Ohio 








JONES, HENRY & WILLIAMS 
Consulting Sanitary Engineers 
Water Works 


Sewerage & Treatment 
Waste Disposal 


Security Bldg. Toledo 4, Ohio 


KAIGHIN AND HUGHES 
ENGINEERS 
INDUSTRIAL WASTES DIVISION 
E. B. BESSELIEVRE, MGR 
STUDY - DESIGN - EQUIPMENT - CONSTRUCTION 


1080 Atlantic Ave. Toledo 1, Ohio 








KEIS & HOLROYD 


Consulting Engineers 
Formerly Solomon & Keis 
Since 1906 


TROY, NEW YORK 





ENGINEERING OFFICE OF 
CLYDE C. KENNEDY 
offers 
COMPLETE ENGINEERING SERVICE 
Investigations, Reports, Design 
Supervision of Construction and 
Operation 
Sewerage, Sewage Treatment and 
Industrial Waste Disposal 
Chemical and Biological Laboratory 
604 MISSION ST., SAN FRANCISCO 5 








MORRIS KNOWLES Inc. 
Engineers 
Water Supply and Purification, Sewer 
ige and Sewage Disposal, Valuations 


Laboratory, City Planning 


1312 Park Bldg. Pittsburgh 22, Pa 








KOEBIG AND KOEBIG 
Consulting Engineers Since 1910 
Investigatior Reports, Designs 
werage & Sewage Treatment 
r Supply & Water Treatment 

Municipal Engineering 


3242 West 8th Street, Los Angeles 5, Calif. 








Your firm should be 
listed here 
the most complete Directory 
ivailable of consultants specializ 
ing in sewage and industrial wastes 


treatment 








Wm. S. Lozier Co. 
Consulting Engineers 
Sewerage, Sewage Disposal, 
Water Supply, Water Puri- 
fication, Refuse Disposal 


10 Gibbs Street Rochester, 4, N. Y. 











GEORGE B. MEBUS, Inc. 


Consulting Engineers 


Supply Sewage Treatr 


Industrial Waste Treatment 


BROAD STREET TRUST BUILDING 
GLENSIDE, PA. 








METCALF & EDDY 

Engineers 

Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 

Laboratory Valuations 

Airports 

Statler Building 
Boston 16 





Take advantage of the services of these outstanding consultants! 
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Nussbaumer, Clarke & Velzy, Inc. 
Consulting Engineers 

SEWAGE TREATMENT—WATER SUPPLY 

INCINERATION— DRAINAGE 

INDUSTRIAL WASTE TREATMENT 
APPRAISALS 
327 Franklin St., Buffalo, N. Y. 
500 Fifth Ave., New York 36, N. Y. 


DIRECTORY OF 
ENGINEERS 








PARSONS, BRINCKERHOFF, 
HALL &@ MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems 





Structural — Power — l'ransportation 


51 Broadway New York 6, N.Y. 





Your firm should be 
listed here 


. the most complete Directory 
available of consultants specializ- 
ing in sewage and industrial wastes 
treatment. 








E. C. PATTEE 
Consulting Chemical Engineer 


Industrial Waste Disposal 


Process Development, Surveys & Design 


Provident Bank Bldg., Cincinnati 2, Ohio 








PIATT AND DAVIS 
WM. M. PIATT P. D. DAVIS 
Cc. lting, Designing, and Supervising Engineers 





Water Works, Sanitary Sewers, Water Purification 
Sewage Treatment, Public Buildings, Streets 
Power Plants, Electrica! Distribution 
Reports and Appraisals 


One Eleven Corcoran St. Bidg. Durham, N. C. 








MALCOLM PIRNIE ENGINEERS 


Civil and Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 


25 West 43rd Street New York 36, N. Y. 





LEE T. PURCELL 
Consulting Engineer 
Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes; Investigations 
& Reports; Design; Supervision of 
Construction & Operation 


Analytical Laboratories 


36 De Grasse St. Paterson 1, N. J. 














THOMAS M. RIDDICK 


Consulting Engineers and Chemists 


Municipal and Industrial Water Purification, 
Sewage Treatment Plant Supervision, 
Industrial Waste Treatment 
Laboratones for Chemical and Bacteriological 
Analyses 


369 EB. 149th Se. New York 55, N.Y. 


RIPPLE AND HOWE, Inc. 
Consulting Engineers 
O. J. Rippce V. A. VASEEN 
Appraisals—Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


833-35 Twenty-Third St. Denver 5. Colorado 


B. V. Howe 














Robert and Company 
Associates 
Engineering Division 
ATLANTA 


Water Supply Incinerators 


Sewage Disposal - Power Plants 








RUSSELL AND AXON 
Consulting Engineers 
Civil — Sanitary — Structural 
Industrial — Electrical 
Rate Investigations 
408 Olive St., 
St. Louls 2, Mo. 


Municipal Airport 
Daytona Beach, Fla. 





It pays to secure competent and experienced engineering advice! 
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DIRECTORY OF 
ENGINEERS 


SMITH and GILLESPIE 
Consulting Engineers 

All types of 

Municipal Public Works & 

tilities 


Complete Services 


P. O. Box 1048, Jacksonville, Fla. 








STANLEY 
ENGINEERING COMPANY 
Consulting Engineers 


Hershey Building 
Muscatine, lowa 


208 S. LaSalle Street 
Chicago 4, Illinois 


ALDEN E. STILSON & ASSOCIATES 
Limited 


Consulting Engineers 


Water Supply—Sewerage—Waste Disposal 
Bridge Highway Industrial Buildings 


Studies—Survey Reports 


209 S. High St. Columbus 15, Ohio 








HENRY W. TAYLOR 
Consulting Engineer 


Water § ipply, Sewerage 
Refuse Disposal, Incineration 


Industrial Developments 


151 W. Merrick Rd. Freeport, N.Y. 


ONLY $66 PER YEAR 
ssional listing 
re will iden- 


specialized 


1 industrial wastes field and 


maximum prestige! 








J. STEPHEN WATKINS 
J. S. Watkins G. R. WaTKINS 
CONSULTING ENGINEERS 
il and Industrial Engineering, Water 
> y and Purification, Sewerage and Sewage 
I nt, Highways and Structures, Rey 
Investigations and Rate Structures 
251 East High Street Lexington, Kentucky 
Branch Office 
4726 Preston Highway Louisville, Kentucky 


WESTON, ECKENFELDER AND ASSOCIATES 
Consultants 
Engineers—Biologists—Chemists 
Industrial Wastes 
Stream Pollution—Air Pollution 
Water—Sewage 
Survey Research— Development— Process 
Engineering—Operation Supervision Anal- 
yses—Evaluations and Reports 


Newtown Square Pennsylvania 








WESTON & SAMPSON 
Consulting Engineers 
Water Supply Water Purification 
Corrosion Control 
age, Sewage and Industrial 
Wastes Treatment 
Stream Pollution Studies 
Supervision, Valuation 
Laboratory 


14 Beacon Street Boston 8, Mass. 


Sewer 


WHITMAN & HOWARD 
Engineers (Est. 1869) 
Sewerage, Sewage Disposal, Municipal and In- 
dustrial Development Problems, Water Supply, 
Water Purification, Water Front Improvements 
Investigations, Reports, Designs, Supervision 


Valuations 


89 Broad Street, Boston, Mass. 











Your firm should be 
listed here 


. the most complete Directory 
available of consultants specializ- 
ing in sewage and industrial 
wastes treatment. 








WHITMAN, REQUARDT & ASSOCIATES 


Engineers—Consultants 


Civil — Sanitary — Structural 
Mechanical — Electrical 


Reports, Plans, Supervision, Appraisals 


1304 St. Paul Street Baltimore 2, Maryland 





Take advantage of the services 





of these outstanding consultants! 
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Baker, Michael, Jr., Inc Havens and Emerson 

I r & Woodman Hazen & Sawyer 

Beak, Thomas W Henningson, Durham & Richardson, Inc 
I Howard K Horner & Shifrir 

I W. H. & L. D Hudson-Rumsey ( Inc 

Black & Veatch Jennings-Lawrence ( 

Bogert and Child Jones, Henry & William 

Bowe, Albertson & Associate Kaighin and Hughe 

Boyle Engineering Keis & Holroyd 

Brown & Caldwell Kennedy, Clyde ( 

Brown Engineering Co Knowles, Morris, Inc 

Browne, Floyd G., and Associates Koebig & Koebig 

Buck, Seifert & Jost Lozier, Wm. S., Company 

Burge & Niple Mebus, George B., Inc 

Burns & McDonnell Metcalf & Ex 

Camp, Dresser & McKee Nussbaumer, Clarke & Velzy, Inc 
Capitol Engineering Corp Parsons, Brinckerhoff, Hall & Macdonald 
Chester Engineers, The Pattee, E. C 

Cole, Chas. W. & Son Piatt & Davi 

Consoer, Townsend & Associates Pirnie, Malcolm, Engineer 

( Biologists: Dolan and Wurtz Purcell, Lee T 

( rce, Streander, Inc Riddick, Thomas M 

D . ter Ripple & Howe 

De iw, Cather & Company Robert and Company Associates 

I tro Rust-Proofing Corp. (N. J.) Russell & Ax 

I Spofford & Thorndike Smith & Gillespie 

Finkbeiner, Pettis & Strout Stanley Engineering Company 
Freese & Nichols Stilson, Alden E., & Associates 
Fromherz Engineer raylor, Henry W 

Fulton, Edward A Watkins, J. Stephen 

Gannett, Fleming Corddry & Carpenter, Inc. Weston, Eckenfelder and Associates 
Garrity & Mosher Weston & Sampson 

Gilbert Associates, Inc Whitman & Howard 

Glace & Glace, Inc Whitman, Requardt & Associates 


PATRONIZE OUR ADVERTISERS—whose support makes possible the pub 
lication of this journal. When writing advertisers be sure to mention SEWAGE 
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Snap gasket on spigot end 


For Superior, Infiltration-Proof Sewer Lines 


Push spigot home. 


LOCK JOINT ROLLER SUSPENSION PIPE WITH 
LOCK JOINT FLEXIBLE JOINT RUBBER GASKET 





Many engineers who demand the best 
in sewer lines specify Lock Joint Roller 
Suspension Pipe for their projects. In 
addition to its unusual strength, this 
concrete pipe offers premiums in 
durability, economy of installation 
and excellence of joint structure. 

Where a tight line is imperative, you 
will get best results by sealing Roller 
Suspension Pipe’s precision made 
joint ends with Lock Joint Flexible 
Joint Rubber Gaskets. These gaskets 
require no joint compound or adhe- 
sive. Merely snap the gasket in place 


on the spigot end and force the spigot 
“home” in the bell. The joint thus 
formed will not only reduce your in- 
filtration problems to a minimum, 
but will also have such a degree of 
flexibility as to accommodate unusual 
deflections from ground settlement or 
other sources without endangering 
the complete tightness .of the line. 


Joint still tight when deflected. 


LOCK JOINT PLPE CO. 


East Orange, N. J. 





Sewer and Culvert Pipe Plants: 


Kenilworth, New Jersey 
Hartford, Connecticut 
New Haven, Connecticut 
Beloit, Wisconsin 
Chicago, Illinois 

Rock Island, Illinois 


Valley Park, Missouri 

N. Kansas City, Missouri 
Tulsa, Oklahoma 
Oklahoma City, Oklahoma 
Wichita, Kansas 

Denver, Colorado 


Cheyenne, Wyoming 
Casper, Wyoming 
Tucumcari, New Mexico 
Hato Rey, Puerto Rico 
Ponce, Puerto Rico 
Caracas, Venezuela 


Also Great Lakes Concrete Pipe Company with plants at Buffalo, N. Y. and Henrietta, N. Y. 








W&T V-notch Chlorinator at Esso’s Baton Rouge Refinery feeds chlorine at rates up to 
500 |Ibs./24 hr. over a 10 to 1 feed range. Other V-notch models are available with maxi- 
mum capacities from 500 to 2000 Ibs./24 hr. over a 20 to 1 feed range 


NEW W2&T V-NOTCH CHLORINATORS, 
are rugged—easy to operate 
—moderately priced 


The W&T V-notch Chlorinator installed at the Esso Standard 
Oil Co. Refinery, Baton Rouge, La. is housed in a shed open to the 
sun, weather, and water spray drifting from a cooling tower. The 
average water or sewage treatment plant operator would consider 
this rugged service for any piece of equipment. 

W&T V-notch Chlorinators have proven in this and other in- 
stallations that they can withstand rugged service. The design of 
new V-notch Chlorinators uses not only modern corrosion proof 
materials but a new concept of chlorine gas control, the W&T V-notch 
Variable Orifice. V-notch Chlorinators are easy to operate and main- 
tain. They provide the precise chlorine control that is expected from 
Wallace and Tiernan equipment. In addition, W&T V-notch Chlorina- 
tors are an attractive piece of equipment, colored soft green to fit 
into plant color schemes. 

Ask your local W&T representative for more information 
about W&T V-notch Chlorinators or send for Bulletin S-114. 


WALLACE & TIERNAN INCORPORATED 
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